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GAS ENGINEERS AND MANAGERS 

-UNITED EZNGDOM- 

1891. 

.^ 

SOUTHERN ASSOCIATION. 

J^NNUAL MXSTINa, FEB. 12. 

This Meeting was held at the Holbom Restaurant, London — 
Mr* John Methven, Assoc. M. Inst. C.E., of the Nine Ehns 
works of The Gaslight and Coke Company (the President), in 
the chair. 

The record of the proceedings at the previous meeting, pre- 
sented by the Honorary Secretary (Mr. J as, W. Helps, of 
Croydon), was taken as read. 

Committee's Annual Report. 

The Honorary Secretary next read the annual report of the 
Committee, as follows : — 

In presenting this the sixteenth annual report, the Committee have much 
pleasure in congratulating the members on the continued prosperity of the 
Association ; six new members having been enrolled diuring the year. Thft 
members will learn with regret that three members have been lost during the 
same period — one by death (Mr. T. Cowling, of Burgess Hill, who had been 
a member since 1878), one by resignation, and one cut off under Rule 20. 
The present number of members is 88, compared with 85 in 1889. 

Three meetings have been held during the year, all of which have been 
exceedingly interesting and profitable. The first, and annual meeting, was 
held at the Hotel M^tropole, on Feb. 13, when a very instructive Inaugural 
Address was read by the President, Mr. T. May, in which he discoursed upOQ 
subjects of the greatest interest to]gas engineers . The adjourned discussion 
of Mr. J. Methven's paper on " Photometry " was also taken ; and a good 
debate resulted. After this a congratulatory vote was unanimously 
accorded to Mr. G. Livesey, upon the success with which he had dealt with 
the strike at the South Metropolitan Gas-Works during the winter. 

a 



2 SOUTHERN ASSOCIATION. 

The second, or outdoor May meeting, comprised a visit to the gas-works 
&t Richmond, where the members were received by the President, who con- 
ducted them over the works, which have recently been reconstructed and 
enlarged. The many valuable points of interest were fully explained ; and 
luncheon, kindly provided by the Directors of the Company, was then par- 
taken of. The members afterwards journeyed by train to Hampton Wick, 
where steam launches were in readiness, and a very pleasant trip was taken 
up the Thames to Staines. 

The third meeting was held at the Holbom Restaurant, when a large 
number of members and friends met together to hear two admirable papers. 
One was by Mr. Frank Li vesey (London), on '' A Ready Means of Enriching 
Coal Gas," in which he dealt with the ease and success with which gas could 
be enriched by gasoline. The second paper was read by Mr. H. Smythe 
(Maidstone) on "Gas Distribution," when some interesting particulars were 
given of the effect 6f various sizes of pipes on leakage and the formation of 
naphthalene. Good discussions on both papers resulted. 

The funds of the Association continue in a satisfactory condition ; the 
balance to be carried forward being £41 19s. id., compared with £ao 4s. iid. 
in 1889. The Committee therefore feel justified in again sending each 
member a copy of the Reports of the District Associations, and trust it will 
be found a valuable record. 

The Committee cannot close this report without again acknowledging 
the indebtedness of the Association to the Honorary Secretary (Mr. J. W. 
Helps), for the zeal and energy which he has shown in furthering the 
interests of the Association during the past year. 

On the motion of the President, seconded by Mr. James L. 
Chapman (Harrow), the report was adopted. 

Election of New Members. 

The President proposed, in accordance with the recom- 
mendation of the Committee, that the following gentlemen be 
elected members of the Association : Mr. C. F. Ruggles, of 
Leighton Buzzard ; Mr. C. King, of High Wycombe ; and 
Mr. F. M. Edwards, of St. Paul*s Cray, Kent. 

Mr. D. Ford Goddaro (Ipswich) seconded the proposition, 
which was unanimously agreed to. 

Alteration of Rule. 
Mr. Goddard said that, on behalf of the Committee, he had 
to make a proposal in regard to Rule 4. At present the rule 
read : '* All Past- Presidents shall be Vice-Presidents and ex^ 
officio members of the Committee." He had to move that it 
be altered as follows : ** Past- Presidents shall be Vice-Presidents 
and ex-officio members of Committee for seven years after the 
completion of their year of office." He did not think it required 
any words to recommend this alteration to the members for 
their approval; as it was manifestly unnecessary and undesirable 
that those gentlemen who had served the Association in the 
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chair should for ever afterwards continue to be members of the 
Committee. 

Mr. W. H. H. Broadberry (Tottenham) seconded the motion, 
And it was passed item, con. 

The President then read the following 

INAUGURAL ADDRESS. 

Gentlemen, — ^The year 1890 will, I have no hesitation in 
saying, be one which will not soon be forgotten by those con- 
nected with the gas industry. Its opening brought us face to 
face with a condition of the labour market such as we have not 
experienced for years. Not only has the labour market with 
which we are intimately associated been in a turbulent state, 
but labour throughout the country has been equally affected — 
wrought up to the highest pitch of excitement, and clamouring 
for a reduction of hours and increased pay. This has had its 
effect on the gas industry, perhaps more than on any other ; 
and it has left its mark, not only on the labour we employ, but 
also on the materials we use in our manufacture. As the year 
advanced, concessions that were made told their tale. Matters 
assumed a quieter condition ; and we gradually reconciled our- 
selves to our position. The close of the year brought with it 
an early and severe winter, the rigour of which taxed the oldest 
inhabitant to remember its equal. But, notwithstanding this, 
we are able to chronicle good times for gas companies ; and we 
have each of us a record of heavy increases in our business, 
which perhaps affords the best solace for the anxieties and 
troubles connected with this extraordinary year. 

Coal, — There is every prospect of the price of gas coals being 
as high this year as it was in 1890. Labour in the coal-fields is 
still unsettled ; and, in addition to demands for advances in 
wages, the men are now contemplating taking steps to secure 
an eight-hour working day. This looks as if the output of coal 
is more likely to be restricted than increased ; and the main- 
tenance of high prices will necessarily follow. The unequal 
demand for coal for gas making throughout the year is, or has 
been, to the colliery proprietors a good excuse for threatening 
to increase the price ; and now that they are pressed so much 
by their men, it is very likely that their threats will take effect, 
unless gas companies make some arrangement for receiving their 
suppHes in more regular monthly deliveries. This, as a matter 
of course, moII involve the necessity for maintaining large stocks- 
of coal during the summer months ; and I fear gas companies 

must submit very quietly to any loss such large stocks may 

B 2 




4 SOUTHERN ASSOCIATION. 

entail, and endeavour, as much as possible, to minimize it» 
The loss to which I particularly refer is that likely to be 
sustained by spontaneous combustion. In the generality of 
gas-works, accommodation for an increase in the quantity of coal» 
to be stored would probably have to be sought in the open* 
My experience with coal stored both under cover and in 
the open gives the preference, in the matter of disposition to 
heat, to the former. It may be that my under-cover stores 
possess some inducement for the coal to heat, from their 
relative position to the retort -houses, where undoubtedly the 
temperature is much higher than in the open. These stores, 
when full, contain a depth of rather more than 30 feet of coal ; 
and it is no uncommon occurrence for them to fire after having 
been filled only two or three months. On the other hand, that 
portion of my stock stored this year outside, with no protection 
from the weather for upwards of six months, was carbonized 
without the indication of any loss from heating. It is necessary 
to take the precaution of providing a suitable surface for the 
reception of the coal ; and it should be formed with a good falU 
for preventing any accumulation of water under the coals, and 
should be made of concrete, which would entirely separate 
the coal from any moisture the earth might contain. I have 
recently seen a heap of between 20,000 and 30,000 tons of coal 
stored in a field, without any precautions having been taken to 
separate the coal from the natural surface of'the earth, from 
which, with little doubt, it would extract moisture, which in 
its turn would develop the deplorable results of heating which 
have unfortunately manifested themselves. 

I have hitherto only referred to large stocks of coal being 
necessary from the concerted action of the coal miners. There 
are other reasons of equal weight. The same influence which 
agitates the miner, and restricts the coal output, has its effect on 
the labour conve3dng the coal from the mines. It is within the 
bounds of possibility that some trifling cause will prevent the 
colliers sailing after they are loaded ; and perhaps when your 
coals arrive in the river, the labour for discharging them might 
get contaminated by the same influence. Again, with matters 
in the respective labour markets working perfectly smoothly^ 
large stocks are indispensable, if only to guard against fogs — the 
bete noire of the Metropolitan gas manager. This memorable 
winter, with its prolonged frost, high barometer, and anti* 
cyclonic condition of the atmosphere, was particularly produc* 
live of fogs, which, coupled with the accumulation of ice in the 
river, very nearly brought to a standstill navigation in the Pool 
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and above-bridge. One placed in the position with such sur- 
roundings, carbonizing more than looo tons a day, and whose 
stock was reduced to one day*s consumption, may naturally be 
excused for dwelling to some extent on the necessities for large 
storeage of coal. 

Admitting that larger stocks of coal than formerly are inevit- 
able, it will be necessary in most works to provide viaducts 
for economically depositing the coals, and efficient apparatus 
for picking them up as required. To counterbalance the in- 
fluence before alluded to, some of the London Gas Companies 
conceded to the demands of the men, with the result that every 
ton of coal unloaded cost them 4d. This, added to the cost of 
lifting, tipping, and depositing into stores, increases the total 
figure for long distances to very nearly 9d. per ton. This is a 
formidable amount; and the introductionof any system of filling, 
lifting, and tipping, which tends to reduce this expenditure, 
will be hailed with satisfaction. Such appliances in the form of 
powerful cranes actuating " grabs," which are also self -emptying, 
have recently been introduced into some of the Metropolitan 
works, and I am informed are acting satisfactorily, and e£fect- 
ing a large saving in the cost of working. These grabs are, as 
their name implies, self-filling, so long as the coals in the barges 
remain in heaps ; and thus all the necessary labour in the barge 
is employed in collecting the leavings of the grab, and placing 
them within its reach. This cost, I am informed, does not 
exceed o*6d. per ton, compared with the present filling rate of 
4d. by manual labour. These improved cranes and grabs are 
in satisfactory operation at the Kensal Green works of The 
Gaslight and Coke Company, combined with an elaborate, yet 
simple, system of elevators and conveyors, by means of which 
the coal is conveyed either into store or into hoppers ready for 
filling the scoops for charging the retorts. By these means the 
cost of coal-shifting within the works is reduced to a minimum. 
A general introduction of such a system as the one referred to 
cannot fail to make its mark with good effect on the revenue 
jiccounts of a company. 

With regard to cannel coal, the increased consumption of 
which is the result of the recent action of the Metropolitan Gas 
Referees, in the alteration of the photometers, affairs are assum- 
ing an alarming condition. I ventured to prognosticate, in the 
^aper I had the honour of reading before you on " Photometry,"* 
ihat it would be impossible to procure coal of sufficient quality 

• See " Reports of Gas Associations" for 1889, p. 356. 
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and quantity to make gas which would comply with the altered* 
statutory requirements ; and so it has turned out. Cannel coal* 
is not to be obtained in the quantities required ; and at one 
time during the past winter supplies were very difficult to pro- 
cure. This state of matters was possibly aggravated by the 
Scotch railway strike. Following the usual laws of supply and 
demand, it is hardly to be wondered at that prices at this time- 
should have assumed almost a prohibitive figure. The pub- 
lished accounts of The Gaslight and Coke Company for the six. 
months ending December, 1890, show that the increased quantity 
of cannel coal used was 26,864 tons, as compared with the- 
corresponding period of the previous year. These are large 
figures to deal with; and the contemplation of the rapidly 
diminishing output of cannel from our coal-fields makes the- 
introduction of another element a quasi qua non. 

To meet this condition of affairs, it is satisfactory to learn that 
there are inventions in the field likely to provide a convenient 
substitute fcH- cannel coal. I refer particularly to the carburet- 
ting system, the working of which was laid before us at our last 
meeting in the valuable paper contributed by Mr. Frank Livesey.* 
I look forward to a good future for this invention ; and, whea 
confidence in its working is well established, it will prove a great 
boon to gas makers. We shall be able to continue in the future, 
as in the past, to get more gas from a ton of coal of a lower 
quality ; and the canying power of such gas for the vax>orized 
hydrocarbon will be enhanced. Petroleum can also be used with 
advantage by mixing it with small coal, and inserting it in the 
retort in the third scoop of an ordinary charge. The use of 
I per cent, of refined petroleum, having a specific gravity of 'Sso, 
is enough to add 2 candles additional quality to i6-candle gas. 
Experiments conducted on a large scale with astatki — a form of 
petroleum residuum — were made at Nine Elms, by mixing it witb 
fine dry breeze, which it was thought would, by its porous condi- 
tion, carry a larger quantity ; but the inert material with which 
it was mixed told its tale on the quantity of gas produced, whiclv> 
was much less than it ought to have been at the station meter. 
The improvement in the quality of the gas showed itself at the ex- 
hausters; but was not so marked at the meters. It was conse- 
quently inferred that the bulk of its enriching qualities was ab-- 
sorbed by the apparatus through which it passed. Eventually ^ 
however, it was found that about one-half the weight of astatki,. 
compared with Lesmahago cannel produced similar results in the- 

• See •• keports of Gas Associations" for 1890, p. 321. 
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quality of the gas. When these heavy petroleums are employed, I 
consider it desirable that special apparatus and plant should be 
adopted. The inconvenience and cost of using it in the retorts, 
mixed either with the coal or otherwise, renders it unsatisfac- 
tory ; and when oils of lighter specific gravity are used, great 
care has necessarily to be taken to guard against dangers in- 
separable from its use. I think there can be little doubt that 
the best method of enriching gas by the aid of petroleum is by 
combining it with a water-gas plant, in which case a gas is pro- 
duced possessing great power for associating itself with the 
hydrocarbon vapours with which it is brought into contact. 
Carburetted water gas thus made could then be mixed in suffi- 
cient quantity with the ordinary gas to give to the whole the 
necessary increase of light-value. Plant for this purpose has 
recently been erected at Beckton, where, we are informed, it is 
working satisfactorily. It is well, therefore; considering the 
dearth of cannel coal, that we have some other material to 
which we may devote attention, to afford us a means of enrich- 
ing our gas to enable us to comply with the present statutory 
requirements. 

Carbonizing Plant, — It is now some years since regenerative 
furnaces' were introduced into this country ; and experience of 
their value has been generally obtained. There can be little 
doubt that the prevailing opinion is that, as far as the consump- 
tion of fuel is concerned, for the same quantity of work done, 
they are by far the most economical form of furnace. My ex- 
perience in their use leads me to believe that there is a certain 
saving effected by heating the necessary bulk of secondary air 
supply for the combustion of the gas produced in the generator ; 
but I am equally convinced that by far the greater amount of 
saving is brought about by the enlargement of the furnace, 
which, of course, is a sine qud non of the generator furnabe. 
Those of us who, during the last few years, have been altering 
our open furnaces to generator furnaces have only to compare 
the quality of the pan breeze now made with what it was before 
the introduction of the more modern system, in order to form a 
conclusion as to the cause of the alteration in the breeze. Open 
furnaces in use require to be clinkered and cleaned four times in 
twenty-four hours ; and each time a quantity of breeze is removed 
with the clinkers to the heap. Compare this with the regenerative 
or producer furnace, where the clinkering or cleaning is only 
performed once in twenty -four hours; and, finally, compare 
the material taken from the furnace. It is only a mixture of 
clinkers and ashes ; there is nothing in it which can be called 
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bree2e. In fact, it is quite worthless for fael, so much so that 
at Nine Ehns our present price for pan breeze is 3d. per ton, 
whereas in the days of the old furnaces the prices were between 
2S. and 38. per ton. 

There is another saving, the value of which is not quite so 
easily estimated as the first I have mentioned, and that is the 
greater regularity of heat in the setting. The long time which 
elapses between the cleanings of the furnace, and the use of 
false bars to keep up the coke during the operation, maintain a 
uniform temperature within the setting. Open furnaces — at 
least, many forms of them — ^necessitated their being emptied 
four times during the day for the purpose of clinkering. This 
resulted in a loss of temperature within the setting, which told 
its tale on the production of gas per mouthpiece. Taking ad- 
vantage of this experience, I have introduced the use of false 
bars into all my open furnaces at present in use. The clinkers 
are now removed from the furnaces while they are full of incan- 
descent coke ; and the result is a maintenance of temperature 
within the setting which was not experienced before. To make 
this system clear, I should say that a setting of six retorts is a 
convenient one for the purpose, as it allows the formation of a 
deep and narrow furnace, which, when full of coke, exerts its 
full influence on the retorts which surround it. The furnace 
has two doors — one at the bottom for cleaning, the other at the 
top for feeding — ^and an aperture between the two, closed with 
a sight-plug when not in use, for the introduction of the fdse 
bars. The depth of this furnace, when fully charged, produces 
occasionally carbonic oxide, in order to bum which I introduce 
a small drain-pipe, for the admission of air from the front of the 
bed. This pipe reaches to the first cross wall in the setting, 
and is sufficient to heat the incoming air for the combustion of 
the carbonic oxide formed. 

While on the subject of furnaces, I must mention that last 
year, in one of my retort-houses, I substituted for direct-firing 
furnaces the system recently introduced by our friend Mr. Car- 
penter.* Instead of 56 furnaces in this house, I now have only 
16. Formerly these furnaces absorbed the work of 5*6 men in 
each shift, or (say) 17 men per day, which at the rate of 5s. yd. 
per man amounts to £^ 14s. iid. With Mr. Carpenter's system, 
the 28 beds are heated by 16 furnaces ; and they are attended 
to by two firemen and two assistants in each 24 hours. 
Including the cost of two men on the stage, whose duty it is to 

* See " Reports of Gas Associations " for 1886, p. 236. 
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lake off and replace the lids on the charging-doors of the fur- 
naces and keep them luted with sand, the total wages now 
■amount to £1 8s. lod. per 24 hours, which shows a clear saving 
in labour of 46s. id. per day. But this is not the only saving 
we experience. We have the improved and regular heats 
throughout the house, which, as I have before mentioned, is 
difficult to estimate in any other way than by observing the 
working of the house alone. This, I may say, has turned out 
to be of a very satisfactory character ; . and therefore I can con- 
iidently recommend the adoption of the system to anyone who 
at predbnt entertains doubts as to its value. 

A very important matter connected with furnaces of all kinds 
is the material of which they are constructed. My experience 
has led me to pin my faith to the red Ewell bricks. The facility 
with which they can be rubbed, so as to make the thickness of 
the joint as fine as possible, is a great advantage these bricks 
possess. They are only serviceable when in contact with heat, 
and must not be used in the vicinity of water from the ash-pan, 
or else they will never harden. But for the sides of the furnace, 
above the reach of the clinkering-bar, they are of great value ; 
and I know nothing to stand better the action of the fire. I 
have lately used them with advantage in the most vulnerable 
positions of the retort-settings. 

From the number of the sizes and shapes of fire-clay re torts, 
a variety of opinions must exist as to the best form. Those who 
have had experience with the shallow Q retort, if they have had 
the opportunity of making comparisons of their work with other 
shapes, will, I think, have no difficulty in awarding merit to 
them. There is no doubt, in these days of high heats, that the 
sooner the gas leaves the retort after it has been given off from 
the charge, the better it is for the gas; and therefore the 
shallower the depth of the retort, the sooner is this effected. 
The shallow retort is an advantage in another way. Every time 
the retort is charged a certain quantity of air is sealed up when 
the doors are closed. It consequently follows that the shal- 
lower the retort the less space is there left above the charge for 
air. I have made a calculation which rather surprised me — 
that, with even a shallow retort and an average length of 
ascension-pipe, the process of re-charging it every six hours 
permits of the introduction of rather more than i per cent, of 
air, which b, of course, mixed with the gas. 

There are now very few of us who have not discarded the 
old-fashioned luted lid, and adopted the more modem faced 
joint. Any shape for faced joints but that of a circular lid is 



10 SOUTHERN ASSOCIATION. 

liable to give considerable trouble from leakage, owing to ibe 
difficulty of equally distributing the pressure on the surface by 
the fastening; and this ought consequently to be avoided. 
Mouthpieces for Q retorts are now generally made with circular 
lids. When of this form, they have the advantage of forming a 
receptacle for the tar which comes over in such abundance 
during the early hours of the charge. The gas from the latter 
period of the charge licks up the tar which has thus accumu- 
lated ; and with good heats, none of itremains at the end. With 
indifferent heats, an accumulation of tar remains behind ; and 
this, when collected and measured, has been found to equal very 
nearly one gallon per ton of coal carbonized. It is advisable, 
.when opening the lids, to use a dished shovel for the purpose of 
collecting any tar in the mouthpiece ; and this may with advan- 
tage be thrown on the coals ready for the next charge. Ascen^ 
sion-pipes attached to mouthpieces of this form are not so likely 
to choke. The depth of all the new mouthpieces we are using 
at Nine Elms is 2o inches. This affords a good space between 
the pipes and the front of the beds, and results in more conden- 
sation in the ascension -pipes, and consequently less liability to 
any choking. 

For anti-dips of all kinds, I have no appreciation whatever* 
My experience in their use has given me the impression that 
they answer their purpose where make is an object, and illumi- 
nating power and purity are of no importance. The absence of 
a seal to the dip-pipe causes the retort* to be continuously in a 
porous condition, probably owing to the want of its coating of 
carbon ; and I have observed, as a consequence of the use of the 
anti-dip, retorts when open permitting furnace gases to pas& 
through their cracks. On the other hand, with a hydraulic seal 
the retort is always under pressure, its porosity is sealed with its 
coating of carbon, and a much better quality of gas is produced, 
owing to the exclusion of other gases which ought to pass into 
the chimney and escape. 

Condensing Plant, — With regard to the removal of tar from the 
hydraulic main, in this I am a firm believer ; but I do not hold 
with its further separation from the gas in the condensing main. 
I would advise its return to its old associations as soon as 
practicable after its removal from the bottom of the hydraulic 
main. In this way the naphthalene which has been dissociated 
from the tar, either in the retort or in the ascension-pipe, will 
find the only medium for dissolving it in the tar with which it is 
again brought into contact in the condenser. If the tar is not re- 
turned into the condensing system, then the trouble is continually 
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to be met with of mains and apparatus becoming completely 
blocked as the temperature of the gas is reduced. The tempera- 
ture of the condensing plant is a most important factor, and 
the limit of 70° Fahr. is the lowest it should touch ; otherwise 
the tany vapour will attack the other and lighter hydrocarbons 
in the gas, with the well-known result. Condensing before 
exhausting, the tar should accompany the gas up to a point 
close to the exhausters, and then be finally separated. The 
practice at Nine Elms — and I have every reason to recommend 
it — ^is to have, on the different mains leading to the exhausters , 
a vacuum larger than is actually required in the retort-houses, 
and to fix on each house a throttle-valve actuated by a balanced 
gasholder, so that any desired vacuum may be had in one 
house, independently of what is required in another. 

Exhausting Plant, — Exhausters pumping gas at a temperature 
of 70** Fahr. have been for years successfully worked at Nine 
Elms without the use of any other lubricant internally than 
distilled water, obtained by passing clean steam through a con- 
denser in a water-tank. This water mixes with the light oils ia 
the gas, with the result that a useful and cheap lubricant is* 
produced. Recent inspection of the interior of one of these 
exhausters revealed the presence of ample lubrication ; andl 
there was no indication of any result likely to ensue from the 
absence of it. We have two of our large exhausters fitted with 
W. B. Wright's three-blade system, and derive the best results 
from the absence of oscillation. The power of the exhausters- 
has been increased with very little additional work on the 
engines, which are combined with the exhauster. The whole 
of the engines and exhausters at Nine Elms are of the combined 
type, and belt gearing has been entirely dispensed with. 

Scrubbing Plant, — Experience, especially during the recent 
severe frost, has marked the necessity for maintaining good 
temperatures in the scrubbers. In order to prevent the deposit 
of illuminants firom the gas, the precaution should be taken 
to warm to 70** Fahr. (at least) the water for the elimination of 
the final trace of ammonia. This will necessitate the use of 
a greater quantity of water and a production of weak liquor,, 
which must be pumped over a liquor scrubber in order to make 
it of marketable strength. The extent to which it is advisable 
to wash or scrub the gas is a debateable point. Passing through 
such a prolonged frost" as we have had this winter, must have 
revealed to many of us weak points in the system of manufac- 
ture ; and especially has this been the case in my system of 
ammonia purification. The great service of a liquor scrubber as 
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an aid to sulphur purification is a strong temptation to disregard its 
operation in an injurious direction on the illuminants in the gas ; 
and so I found it in the middle of January's frost. I was sensible 
that the illuminants were being scrubbed out of my gas; and, with 
ihe cold operating at the same time detrimentally on the activity of 
my lime vessels, I had not the courage to bye-pass the scrubber, for 
fear of the inevitable result of being overwhelmed with carbonic 
acid in my lime vessels. This I mention as one of the small 
anxieties which lately have confronted at least one of the Metro- 
politan gas engineers. To run the risk of having one's Com- 
pany mulcted in penalties, on the one hand for their gas being 
below the standard of illuminating power, and on the other for 
its containing more than the statutory limit of sulphur compounds, 
is an attribute of the profession of a gas engineer of the present 
day which was quite unknown to our fathers. This, however, is 
a digression. To sum up the consideration of the scrubbers, I 
ihink that scrubbing gas, through a large vessel filled with coke, 
with liquor which, by continued use, has saturated the contents 
with tarry matter, is a system to be avoided. We require a 
surface to the material which will not allow the adherence of tar 
in any form. My impression is that shallow washers offer the 
best means of bringing the gas into contact with liquor, with the 
least possible amount of injury to the illuminating power. 

Purifying Plant — In the matter of the elimination of the 
sulphur compounds, my experience has been gained by what is 
now generally known as the air system. I have succeeded in 
having from the official testing-places returns well under the 
statutory limit, by a continuous use of i per cent, of air drawn 
in and mixed with the gas at the inlet of the exhauster. Our 
•esteemed immediate Past- President, in his address told us that 
lie considered from 3 to 4 per cent, of air a safe working limit. 
Possibly it is, where the statutory quality of the gas is only 
15 candles ; but in the Metropolis, where 16 candles is the limit, 
with the quasi improved photometer testing against one, circum- 
stances are entirely altered, so much so that I find it convenient 
not to exceed i per cent. This in ordinary weather is enough 
to keep the sulphur boxes in an active condition. When the 
cold is excessive, it may be necessary to put a steam connec- 
-tion into the water-seals of the boxes, and thus increase the 
temperature of the interior. This I have tried with good 
results. A further precaution has been taken, to cover 
the interior surface of the bottoms of the purifiers with breeze 
-concrete. This, if laid with a slope, affords a good means 
of draining the boxes; and at the same time it excludes 
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the external cold, and is especially necessary when the purifiers 
are above grounds s^nd much exposed to the weather. The air 
system involves the sacrifice of the sulphur, which is removed 
in the spent lime to the extent of upwards of loper cent. This 
is found in practice to be not worth recovery from the lime ; but 
inasmuch as, compared with other systems of purification, the 
item of sulphur does not materially alter the cost, it must not 
be considered a great disadvantage. There is an advantage 
worth mentioning attached to the air system, and that is the 
facility it affords for thoroughly carbonating the spent lime — a 
serious consideration, when the works are situated in a populous 
locality, and where one has to study nuisance. The disposal of 
the condensation from the lime -boxes is an important matter. 
It should not be run into the liquor-tank — the usual receptacle 
for all kinds of condensation — but should be conveyed into a 
small precipitating-tank, mixed with ammoniacal liquor, which 
will throw down a copious precipitate of lime. This will settle 
to the bottom of the tank, when the clear liquid may be run 
into the liquor-tank without any bad result. If it is allowed to 
go there direct, without the medium of precipitation, it will even- 
tually decrease the working capacity of the tank. 

I am an advocate for placing purifiers under cover, and erect- 
ing them on the first fioor of the building, with a floor above 
them for the preparation of the lime and the revivification of 
the oxide. In the case of lime this is especially useful, as, when 
prepared for use, it can be dropped into the purifiers through 
canvas shoots ; and with the purifiers constructed with the dis- 
charging outlets at the bottom, all the labour of charging and 
emptying can be .performed without the necessity of carrying 
the stuff on men's backs. The advantages in labour-saving are 
quite sufficient to justify the expenditure of the additional 
capital necessary for the erection of the house on these lines. 
There is also an advantage by this system in the saving of 
ground area. Necessity compelled an upward direction to be 
taken in the extension of the purifying plant at Nine Elms, for 
floor space was not available. I will give an instance of the 
facilities for working a house of this construction. It is almost 
an every-day occurrence to discharge and re-charge a box 40 feet 
by 26 feet, containing upwards of 60 yards of slaked lime, in 
something less than 5 hours. This is a great advantage ; and 
although it is the last I shall mention, it is far from being the 
least in importance. 

Labour and Labour-Saving Appliances, — ^That portion of the 
labour market immediately connected with the manufacture of 
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gas is for the present in a very tranquil condition. Perhaps there 
is the best of reasons for this state of affairs, which, I take it, is 
that the heavy concessions which have been granted have prac- 
tically met the demands made upon us, and that the labour 
market is satisfied. With regard to carbonizing labour, the 
alteration from two to three shifts in 24 hours has made stoking 
«asy work ;• and experience during the past winter season has 
proved that this particular labour is much sought after. 
Differing from the winter of iSSg-gOj this season has brought 
with it abundance of labour eager to do stokers* work. Another 
experience which I have pleasure in recording is that a season 
of less trouble, as far as the behaviour of the men is concerned » 
has not been remembered at Nine Elms. Eagerness has been 
shown by all hands to fall in with the 28 days* agreement ; and, 
so far as I have observed it, the influence of the Union rules has 
had a marked effect on the conduct of the men with whom I 
have been brought into contact. Hitherto the management of 
the men has not in any way been harassed by the Union, their 
rules, or their Executive. 

The increase in the cost of manual labour in the carbonizing 
department opens up a field for the introduction of machinery. 
The Ross system of mechanical stoking, which was introduced 
at Nine Elms some years since, was abandoned for the time, for 
the reason that, with the wages then paid, a very small saving 
was experienced in the work done by the machines. Another 
reason for their abandonment was that the work of charging was 
not so well performed as by hand. Recently, great improve- 
ments have been made in this system, which is in successful 
operation in America, and which it is intended to incorporate 
with the machines at Nine Elms. These alterations being 
effected, it is anticipated that a renewed trial of their work will 
result in considerable saving. 

With regard to the general introduction of machine power 
for carbonizing work, I am strongly impressed with the fact 
that it would never answer to depend exclusively upon 
machinery. The nature of the work necessitates considerable 
wear and tear, and breakdowns are of frequent occurrence. 
Before they can be put right, considerable interruption is 
entailed in the production of gas — a condition of affairs much 
to be avoided. Machine work introduced into a works to an 
•extent sufficient to take up the extra manufacture during the 
winter months, is the limit I am disposed to recommend. The 
use of machinery to this extent would in a great measure dis- 
pense with the necessity for engaging the migratory winter 
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hands. These men, from my experience, form the nucleus of 
the causes of most of the trouble which occurs in the retort- 
fa ouse. They possess no interest in their employers, and are a 
very different type of men to the regular or summer hands. 
These men would experience a relief at the severance of con- 
nection with those who, from lack of interest in their work and 
their employers, fall into error, and brand the whole with an 
unenvied reputation. 

Thus it would be well for gas companies if they could, by the 
introduction of sufficient machine power, a£foid enough employ- 
ment throughout the whole of the year for a certain number of 
regular men. Men in the regular service of a company would 
hail with pleasure the introduction of machinery on these lines. 
On any other lines, I fear its introduction would be a sore point 
with many, and would probably remain so. 

Systems of inclined retort-settings have during the last twelve 
months created quite a flutter of excitement in the gas world ; 
and in several works installations have been made. At Nine 
Elms the system of the Coze settings has been introduced on a 
practical scale ; and I was hopeful of being able to lay before 
the members an interesting account of their behaviour, which 
I regret I am precluded from doing owing to the unavoidable 
delay in the completion of the work. I have, however, had a 
portion recently under Rre, and have made some gas in the 
house. But, as is generally the case with the introduction of a 
new system, inseparable difficulties crop up ; and although they 
m^y not be of a serious character, some little time is necessary 
before the work can be sufficiently perfect to report upon* 
Consequently, as yet I am unable to- speak authoritatively on 
this system. 

Distribution. — ^The year 1890 will be chronicled as one noted 
for the number of the persecutions instituted by the London 
County Council for alleged deficiencies in the quality of gas 
supplied to the Metropolis. With the knowledge the officers of 
the Council possess (who are responsible for these persecutions) 
as to the untrustworthy character of the standard candles used 
for determining the illuminating power of the gas supplied, one 
would imagine that they would have hesitated before taking 
action against the Companies. It is common knowledge that 
the Chemist to the Council is the principal adviser in these 
matters ; and his publications of the experiments he has made 
•on the unreliability of the sperm candle are too well known to 
recapitulate. With these facts before us, the matter of these 
f)rosecutions has a strong taste of inexplicability. 
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Again, the County Council— the guardians of the welfare of 
the inhabitants of the Metropolis — ^forget that, by harassing the 
Gas Companies with these persecutions, they have caused the 
expenditure of large sums of money for the use of cannel coal to 
enrich the gas supplied — with the result, in one case at any rate, 
of contributing to the necessity of the recent increase of price,^ 
and for which the public will have to pay. Not only has the 
large use of cannel been necessary to attempt to attain the 
statutory requirements, and which in so many cases, according 
to the view of the County Council, have failed, but the usual 
make of gasper ton, of 10,400 cubic feet, which was maintained 
by The Gaslight and Coke Company up to the end of 1888, has 
gradually been reduced, and the year that has just closed will 
record a make per ton of very little over 10,200 cubic feet. It is 
idle to attribute this falling off in gas produced per ton to any 
other cause than the enforced restrictions as to the quality of the 
gas made. The quality of the coal used cannot be fairly taxed 
with being the cause of the reduction ; for it is unlikely a change 
in its quality could occur so suddenly. It means, and does 
exemplify, that there is a limit to the yield per ton of this recently- 
created i6-candle coal gas. In this way also will the revenue 
accounts of the Metropolitan Companies be taxed, which will 
have the natural tendency of making dear gas. 

That the necessity of being compelled to make gas of this 
quality exists, is a doubtful question. It must be remembered 
that with the new photometer, i6-candle gas is half a candle 
higher than with the old one ; and, in order to steer clear of the 
vagaries of the candle, this has to be increased another half- 
candle. There is no wonder then, that the public complain of 
the dirty gas ; and if this quality is forced on the public, gas- 
burner and lamp makers, will have to introduce another type of 
burner, and will have to re-adjust the air supply to their re- 
generative lamps. The principle of reducing the pressure to the 
least possible amount at the point of ignition, will, I fear, have to 
give way to the old-fashioned type, if clean public lamps in our 
streets, and white ceilings in our rooms, are to be desired. 

And now, gentlemen, my task is nearly finished. I have 
ventured to lay before you a few notes of my experience in gas 
making, which I hope may prove interesting to at least some of 
the junior members of the Association. I am aware we have 
members enrolled whose experience is greater than my own» 
and whose position in the world of light is far higher than I 
have yet attained. To those members, I would make my 
apology for inflicting upon them the well-worc topics on which 
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I have touched. The matter of the preparation of an address 
is a difficult one now-a-days ; for we have such a number of 
Associations, and each one must follow precedent and annually 
record its Inaugural Address. This has occurred to others, and 
will re-occur in future, unless the fortunate President in embryo 
may perchance have some special subject turn up for his 
benefit, and on which he may concentrate his attention. So far 
as I have undertaken my task, I have avoided reference to any 
subject on which I have not had personal experience. Our 
literature devoted to the gas industry is so well conducted, and 
passing events are chronicled with such care and accuracy, that 
there is no excuse for one being without full information of every- 
thing that transpires ; and here lies my excuse for confining my 
observations within the compass of my every-day experience. 

It now remains for me to convey to you my appreciation of 
the honour you have conferred on me in making me your Presi- 
dent for the year ; and I trust, with 'the co-operation of the 
Committee, that the interests and useful work of the Association 
will receive as much attention from the Executive in the future 
as in the past. Gas Associations are many; and I hope the 
Southern Association will vie with the best of them in collect- 
ing and disseminating useful knowledge among its members. 
To effect this will be my aim ; and I hope I may rely on the 
members to assist the Executive in this work, by offering a suffi- 
cient number of papers for discussion, so that the proceedings 
of the year will equal, if not eclipse, any that have preceded 
it. I have the pleasure to congratulate the members on the 
continued success of the Association. Our numbers are steadily 
increasing ; and our financial matters are in a satisfactory con- 
dition. Our meetings are, and have been, of a profitable nature, 
and above everything else have been characteri2ed by the good- 
fellowship which invariably exists. Long may this continue. 

Mr. E. Baker (Reading) proposed a vote of thanks to the 
President for his admirable address. 

Mr. J. Eldridge (Oxford) seconded the proposition, which 
was carried with applause. 

The President briefly acknowledged the vote, and the pro- 
ceedings closed. 

The members subsequently dined together. 



MANCHESTER INSTITUTION. 

ANlinJAL MEETING, FEB. 28. 

This Meeting — the twenty-first in the existence of the Insti- 
tution—was held at the Grand Hotel, Manchester, Mr. W. W. 
Hutchinson, of Bamsley.(the retiring President), occupied the 
chair during the opening proceedings. 

Minutes of Last Meeting. " 
The Honorary Secretary (Mr. S. S. Mellor, of Northwich 
read the minutes of the last meeting, held at the Memorial Hall, 
Manchester, on Nov. 29, 1890 ; and these were confirmed. 

New Member. 
Mr. W. Severs, Manager of the Lymm Local Board Gas* 
Works, was elected a member of the Institution. 

Report of the Committee. 
The Secretary next read the annual report of the Com- 
mittee, as follows : — 

The Committee, in presenting the twenty-first report, have much pleasure 
in congratulating the members on the continued success of the Institution, 
and on the fact that it has, during its existence of 21 years, been the medium 
of eliciting and recording a mass of valuable information, thereby advancing 
the profession of gas engineering, and very materially benefiting the general 
public. 

Four new members have been elected during the year. The Committee 
regret that one member — Mr. C. L. Hartley, of Middleton — has been re- 
moved by death since the last annual meeting. He will be much missed 
by those who knew him well. Three cease membership under Rule x ; and 
three under Rule xy^leaving 91 on the roll of members. 

The opening meeting of the year was well attended, when the President 
gave a very interesting and instructive address. The adjourned discussion 
on the " Dinsmore Process " was taken, when Mr. Isaac Carr gave a sup- 
plemental paper, which provoked a very good debate. 

The May meeting, which took the form of an excursion to Matlock and 
district, was very well attended. Haddon Hall and several places of inte- 
rest were visited, under the guidance of Mr. R. Hall, Manager of the Gas- 
Works, Matlock, and a most enjoyable day was spent. 

The third meeting of the year was held at Lancaster, in August, and 
proved very popular, as evinced by the exceptionally large attendance. The 
Corporation gas and residual products' works were visited under the guid- 
ance of Mr. Charles Armitage, the Engineer, who gave a description of 
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the works and the results obtained therefrom. Lancaster Castle was also 
Tisited ; and the various items of interest were especially well ei^lained by 
Mr. Roper, Deputy Town Clerk of Lancaster. The members then ad- 
journed to the Council Chamber, which the Mayor had kindly placed at 
their disposal. The thanks of the members are due to the Mayor, for hit 
hospitality on the occasion, and for his kindness in placing the room at 
their disposal. The discussion of Mr. Newbigging's paper, on *' The Utility 
ofWaterinGas Manufacture," read at the previous November meetings 
was then taken. Mr. G. E. Saville, of Todmorden, read a useful paper, on 
" A Combined Washer, Tar Extractor, and Exhaust Regulator." At the 
dose of the meeting the members and friends were conveyed to Morecambe, 
where they took tea together. The thanks of the members are due to 
Mr. Armitage, Mr. Duff, and other gentlemen, for their efforts in promoting 
the success of the Lancaster meeting. 

The November meeting, which was held in the Memorial Hall, Manches- 
ter, was (in consequence of the severe weather) only moderately attended. 
Mr. T. O. Paterson, of Birkenhead, was unanimously elected President for 
the ensuing year. The paper by Mr. G. E. Saville, read at the previous 
quarterly meeting, was then discussed. Mr . W. R. Chester, of Nottingham, 
contributed a valuable paper on " The Supply of Steam to Regenerator 
Furnaces," which was fairly well discussed. Mr. W. Gadd, C.E., of Man- 
chester, gave " A Physical Demonstration of the Forces required to resist 
Wind Pressure on a Gasholder guided from the Base." A discussion having 
taken place, Mr. Thomas Newbigging, C.E., of Manchester, read a paper 
on " Lime Burning; " and, by consent, the discussion was adjourned. 

The thanks of the Committee are due to those gentlemen who have so 
ably supported the Institution by contributing papers ; and they trust that 
other members will, during the coming year, offer to foUow their good 
example. 

The Committee, in submitting the statement of accounts, are glad to be 
able to report that the balance standing against the Institution is now dis- 
charged, and that there is a small balance in hand. The unpaid subscrip- 
tions are also very much reduced; only five members being in arrear. 

One of the members of the Committee, Mr. W. Woodward, has resigned 
during the year ; and his place on the Committee has been filled up by Mr» 
John Cockcrolt, of Littleborough, one of the oldest members of the Institu* 
tion. The members of Committee who retire by rotation are Messrs. 
Chester and Dalgliesh. 

The question of the most efficient method of discussing any papers read 
will engage the attention of the Committee during the coming year. 

W. W. HuTCHiMSOH, President. 
Saml. S. Mellor, Hon. Secretary. 

The statement of accounts was also presented. 
On the motion of the President, seconded by Mn T. O^ 
Paterson (Birkenhead), the report and accounts were adopted- 

Election of Officers. 
The next business was the election of officers. Mr. C. Armi- 
tage (Lancaster) was elected Senior Vice-President ; Mr. W. R.. 

Chester (Nottingham), Junior Vice-President— a proposition by 

c 2 
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Mr. A. Shires, of Biddulph, that Mr. J. Booth, of Southport, 
should be chosen for the latter office, falling to the ground for 
want of a seconder. Mr. T. Newbigging was re-appointed 
Treasurer; and Mr. S. S. Mellor, Hon. Secretary. Mr. W, 
Du£f, of Morecambe, and Mr. W. S. Haddock, of Warrington, 
were elected members of Committee ; and the retiring Auditors 
(Mr. W. Smith, of Hyde, and Mr. J. U%enzie, of WUmslow) 
were continued in their office. 

Introduction of the New President. 

Mr. Hutchinson said the time had now arrived for him to 
resign the honourable position of President, which the members 
were pleased to confer upon him twelve months ago. In one 
sense it was a pleasure to retire from the office, for it had been 
onerous in many ways. It was satisfactory to him to give way 
to one in whose hands the interests of the Institution would be 
well cared for, and who heartily deserved their support. He was 
very pleased indeed to be able to acknowledge the fact that 
all the members had cordially co-operated with him in main- 
taining the h^h character of the Institution ; and he trusted 
they would extend to his successor the kind consideration 
they had bestowed upon himself. He had now the pleasure of 
introducing his successor, Mr. T. O. Paterson. 

The President-Elect, who was received with applause, then 
took the chair, and proceeded to read his 

INAUGURAL ADDRESS. 

Gentlemen, — ^Just twenty-one years ago, ten gentlemen 
Intimately connected with our industry met in this great city. 
The primary object of that meeting was to present a token of 
respect and to bid an affectionate farewell to one we all know, 
one we aU respect and honour — ^Thomas Newbigging. It is 
recorded in gas history that Mr. Newbigging left bur shores for 
Pemambuco early in 1870; and it is also known that he has long 
dnce returned to us from that distant land, and that the force 
of his presence permeates throughout our system. To sum up, 
Newbigging is, so to speak, a medium through which we pass in 
the pursuit of our career. As the seed-bud of the Manchester 
District Institution of Gas Engineers was discovered on the 
occasion mentioned, I think it will be of interest to members 
generally to give here the record of the first proceedings on 
Feb. 26, 1870. Therefore I cannot do better than quote the 
words written at the first meeting :^- 

After the business of the presentation, ft unanimity of feeling was 
expressed by the gas engineers present as to the desirability of their being 
enabled to meet more often together for an interchange of thought, and to 



MANCHESTER INSTITUTION. 21 

discuss ftny matter appertaining to gas manufacture and distribution. The 
gentlemen present at this meeting formed themselves into a Provisional 
Committee to establish ** An 'Association of Gas Engineers " to be held in 
Manchester^ to be comprised of gas engineers and managers of gas-works 
situated within a certain radius of Manchester. The following is a list of 
names and offices of the gentlemen present at the meeting, and appointed 
to establish the Association : Joseph Wood, Chairman ; Wm. Longworth, 
Secretary (pro tern.) ; Harrison Veevers, Robert Dempster, Isaac Kelsall, 
Wm. Smith, Wm. Blackledge, John Booth, James Braddock, David Brand* 
wood. The Secretary was requested to draw up a circular stating the object 
of the Association, and to forward a copy of the same to each of the 
neighbouring gas engineers or managers. The name proposed to be given 
to the Association to be determined upon at a future meeting ; but for the 
present, and until alteration, the Association shall be styled " The Man- 
chester District Association of Gas Engineers." The first general meeting 
to take place immediately after the replies to the circular have been sub* 
jnitted to the Provisional Committee. 

The foregoing is a complete extract of the business transacted 
by the Provisional Committee at their first meeting. On March 
12, 1870, they again met to consider the replies received by the 
Secretary ; and it appears that twenty gentlemen had written, 
signifying their intention to join the new Association. Roles 
were drawn up at this meeting, to be submitted for approval at 
a general meeting ; and the Secretary was instructed to forward 
a copy to each member. The first general meeting was called 
on the 26th of March, when the report of the Provisional Com- 
mittee was read and adopted. At this stage the " ship " had, 
it may be said, fairly left the builder's yard, and was under way ; 
therefore I will not detain you much longer on matters of history. 
But before proceeding to other subjects of moment and of recent 
date, it is well to note two important resolutions carried at subse- 
quent meetings. At a quarterly meeting held on Aug. 25, 1877, a 
resolution to the following efifect was adopted : " That in future 
the title of this Society shall be known as *The Manchester 
District Institution of Gas Engineers.' " A still more important 
change was made at the annual meeting held on Feb. 23, 1878, 
when it was resolved — ^'^That the Institution shall consist of 
resident engineers or managers of gas-works in the employ of 
gas companies or corporations, and of gas engineers solely 
employed as consulting engineers, and not engaged as agents 
for any trading or manufacturing firm.*' The nature and power 
of the latter resolution is peculiarly significant at the present 
time; and our lasting thanks are due to Mr. Harrison Veevers 
for bringing forward such a resolution, and carrying it to a 
successful issue. 
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Now, gentlemen, I have cordially to thank you for the honour 
you have been pleased to confer upon me in electing me to the 
office of President of your Institution in the twenty-first year of 
its existence. I am but a young man in the ranks of the profes- 
sion; and there are many who have a prior claim to that 
honour, and who are better fitted, from their longer experience, 
to guide the discussions of these meetings. The Institution has 
been distinguished from time to time by the valuable addresses 
of its Presidents, and the no less valuable papers of its members, 
which have proved in many instances, not only of general inte- 
rest to the profession, but also of public benefit. The prosperity 
of the Institution up to the present time has been very satis- 
factory. The roll of membership has steadily increased ; and 
at the present time the number is 92. Notwithstanding this, 
the question has often occurred to myself and to others : Are 
we deriving the fullest possible benefit or value from the power 
of the Institution ? To my mind, we are not. By examining 
the Board of Trade returns, it will be found that we represent 
about jf'iojooojooo sterling of capital employed in our various 
undertakings ; and although with that money we manufacture 
light, it must be admitted that we are ourselves in semi, if not 
in utter, darkness in many respects, and are simply feeling our 
way. Cannot, therefore, the forces of the Institution make an 
advance still further, and grapple with important debateable 
subjects in a more practical and exhaustive manner than any 
one individual member can be expected to do. It is no doubt 
true that we are unable, with our present finances, to enter 
upon a thorough system of theoretical and practical experiment 
to clear away the mystic "ifs*' and "whys" which present 
themselves ; and it may fairly be said that it is not incumbent 
upon us to do so. Should we, however, resolve to institute 
inquiries from time to time on concrete subjects, where is the 
"inevitable** to come from? I say, without reserve, that it 
should come from the companies and the corporations under 
whom we serve, as they must directly benefit from the 
inquiries instituted. The total cost for experts would be 
the amount paid for their services, plus printing, and less 
received for sales of results to other undertakings throughout 
the country, and I may say throughout the world. Should these 
results be of a searching and thorough character, the income on 
the sales would go largely towards balancing the account. I do 
not propose that boards and committees should be asked to 
contribute an annual fee to the Institution ; far from it. My 
object is to take up a given subject at any time, and, if possible, 
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exhaust it ; the cost of the mquiry being borne by the under- 
takings on the books of the Institution. Take as an example 
petroleum oil as an enricher of gas. What a comfort it would 
be at the present time, to those who are struggling under heavy 
cannel prices, if they could commence with confidence to use oil 
AS a substitute, in a scientific and at the same time practical 
jnanner. Standard data on many points are required ; and 
1 believe much might be obtained somewhat in the way sug- 
rgested. There is another point I may mention here, and that 
is the issuing of monthly or quarterly returns, giving the current 
prices of secondary products obtained by the members. Such 
information I believe woul4 prove useful, both when received 
and afterwards for a reference. 

In preparing an annual address, one naturally first tries to 
discover what is our position to-day ; and, when this is done, to 
place it in a progress-balance against our position last year, 
and note the gain or loss. To-day it is not my intention to 
inflict upon you such minute acts of cruelty, but rather to take' 
A casual glance along the line of events of the past year. 

It may be said that in most manufactories the price of raw 
material governs, to a large extent, the balance of profit on the 
undertaking ; and in a gas manufactory no exception can be 
taken to the rule. Coal and cannel must be bought, and gas 
produced under all circumstances and at all times, whether it is 
produced at coal-famine rates or the reverse. There has been 
a steady advance in the price of coal since x888. At that time 
the pit price for Arley Mine coal M^as 6s. 9d. a ton ; and in 1890 
the price had advanced to 9s. lod. for the same class of gas coal 
— showing an increase of 45 per cent. These advances, we all 
know, are chiefly due to disturbing influences emanating from an 
unknown value — ^viz., the fair labour and fair pay of a collier. 
There appears to be no indication of a fall in prices, although 
some authorities think a decline will come before long. It is there* 
fore beyond our power to do more in these matters than trust 
to good firms to put us on their most favoured terms when 
obtaining tenders. 

With regard to residuals, we stand more in the position of col- 
liery proprietors, inasmuch as we have something to sell. But 
even here we do not always obtain a fair market value. As an 
instance, last year a corporation invited tenders for tar. Three 
•offers only were received ; and the highest tender was 23$. 6d. 
per ton. Whether or not this price represented the market 
value, I leave each gentleman to judge ; but I certainly am of 
opinion that it did not. In bygone times it was frequently urged 



24 MANCHESTER INSTITUTION. 

that gas undertakings should proceed no further than the 
manufacture of gas, and should dispose of aU their raw resi- 
duals. Gradually sulphate of ammonia forced its way forward ; 
and at the present time a large percentage of gas-works carry 
on this branch of industry, and at a handsome profit compared 
with the old system. Tar distillation has made less progress, 
due probably to the process being somewhat dangerous, and 
more complicated in its manipulation than the treatment of 
ammoniacal liquor. But it may be asked. Why multiply tar 
distilleries? Is it not quite possible and perfectly reason- 
able to say. Let companies and corporations within a given 
area join together and erect large works and send their tar 
to be manufactured, sharing the profits according to the tonnage 
of the tar sent in. With respect to tar and ammonia pro- 
ducts, there have been no changes of importance in the prices 
of these during the year, although I suppose manufacturers, 
have a balance in their favour, notwithstanding a decline in the 
price of sulphate of ammonia. 

Now for a few minutes let us consider some of the most im- 
portant questions uppermost in the minds of gas engineers and 
managers in the conduct of their various works. Inventions 
and schemes come so rapidly into view in the^e days of high 
pressure, that our time scarcely admits of even a casual 
examination of the merits or demerits of a large number of 
them. But there are some which, when looked into, have a. 
more lasting effect — tending to make us go back again and 
again, to think over or work out an idea. One such discovery 
is that of Mr. Claus, where he takes up an impurity in gas and 
applies it in such a way as practically to remove all other im- 
purities usually extracted by lime and oxide of iron. Assuming 
that this process can be successfully mastered, and moulded inta 
practical shape, we, when making coal contracts, practically 
buy all the materials necessary for producing and preparing 
the gas for the consumer. Since Mr. Charles Hunt contrl 
butcd to The Gas Institute, in 1886, his valuable paper on this 
subject,* giving, as he did, minute details of the long series of 
experiments conducted at the Windsor Street Gas- Works, Bir- 
mingham, the Belfast Gas Department have tried the system 
on a large scale. As the experiments on which Mr. Stelfox 
is engaged are not yet completed, we are not in a position to 
form any estimate of the value of the process. 

We have also before us, in active operation, the system o£ 

* See Journal 0/ Gas Lighting, Vol. XLVII., p. zi8:. 



MANCHESTER INSTITUTION. 25 

purification in which the use of oxygen plays a most important 
part. Mr. Valon,.of Ramsgate, to whom we are indebted for 
the earliest information on the subject, states that by the proper 
use of oxygen— ».^., using o"i per cent, by volume of oxygen for 
every 100 grains of sulphuretted hydrogen per 100 cubic feet of 
gas, or I cubic foot of oxygen for every 1000 grains — he is able 
to remove all the sulphuretted hydrogen and carbonic acid, and 
reduce the sulphur compounds to 6 or 8 grains per 100 cubic 
feet of purified gas. Mr. Valon also claims for this process a 
very much reduced lime bill ; as no less than one million cubic 
feet of gas have been dealt with by the use of only two cubic 
yards of lime. These figures point to a large saving in new 
plant ; and in those works where the plant is becoming over- 
taxed, a ready relief is offered by trying the oxygen process. 
In illuminating power, a rise of 5 per cent, on coal gas is stated 
to result. It would interest those members who manufacture 
20-candle gas to know whether or not this 5 per cent, holds 
good. Altogether, the inception of this process seems to be 
soundly based, and to carry with it a stamp of genuineness. Mr. 
Belton, of Shrewsbury, speaks favourably of the process, though 
he expects to obtain still better results. 

The new discdveries in purification which I have briefly 
noticed have each concentrated in them a worth which must 
prove beneficial in the end ; so that if, in gaining that end^ 
although the first costs are large, the results should be measured 
not only by economies, but also by the value of total abolition 
of nuisances which in some towns have at times resulted in 
serious litigations. 

In connection with manufacture we have the Dinsmore 
invention. It is now well known to all that the Dinsmore 
Company lay claim to the discovery of a process whereby they 
are able to manufacture from 20 to 21 candle gas without the 
aid of expensive cannels to attain this high quality. This sub- 
ject has had a fair share of attention from men possessing the 
highest abilities in matters appertaining to gas; but, notwith* 
standing the fact that searching examinations and tests have 
been made by these gentlemen from time to time, there is 
undoubtedly something yet unexplained and undiscovered in 
the process, otherwise uniformity of success would obtain to a 
greater degree. I believe the same success attends the working 
at Widnes as heretofore ; therefore all that can be said is that 
Mr. Isaac Carr must have discovered the missing link. 

In continuing the important subject of carburetting poor 
gases, it must not be forgotten that the cannel coal beds in 
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England are now being worked exceedingly heavily. The ten- 
dency during the past twenty years has been to increase the 
illuminating power of gas beyond the normal amount yielded 
by the best gas-producing coal ; thus necessitating a general ase 
of canneL It appears that the primary cannel of Wigan King 
coal is largely exhausted. The cannel of the Wigan four-feet 
coal has only been worked for a limited period, as its value was 
not known until it was examined by my father in 1876. But 
since that date supplies have been extensively drawn ; and as 
the area of this deposit is comparatively small, we cannot ex- 
pect a very lengthened supply. The curley cannel of North 
Wales can only be obtained in minute quantities in comparison 
with the demand. Yorkshire and Derbyshire, we are told, are 
still rich in cannels ; but in both cases cannels of the first order 
are absent — ^the beds consisting of what may be termed second* 
class cannels. To prevent any possible misunderstanding re- 
.rgarding this statement, let it be understood, that what I mean 
by "first order ** is the cannel of the Wigan four-feet coal, or a 
similar quality. In Scotland several of the old standard seams 
liave disappeared, and others are being increasingly drawn upon 
-firom year to year. The owners of cannels are no strangers to 
the limited supply, and hence the excessive prices to which they 
have been advanced ; and one of the problems of the day is to 
find a substitute. 

Mr. Frank Livesey and other gentlemen have turned their 
attention to oil as an enrich er of coal gas ; and for this they 
deserve the thanks of the profession. It is not my intention to 
make many remarks upon this interesting subject, or to exhaust 
your patience further than to refer briefly to one or two points. 
Mr. Livesey's experiments show that by using a mixture of gaso- 
line and crude spirit of naphtha, in about equal parts, he couldi 
by vaporizing with steam, raise 1000 cubic feet of gas from 16 
to 17 candles, at a cost of i^. to 2}d. for oil ; giving a net cost 
of i}d. after deducting {d, for the value of the gas made firom 
the oil. To obtain the same results by the use of cannel, he 
found the relative cost to be nearly s^d. ; thereby showing a 
saving to the extent of fd. in favour of oil. It appears that 
during the experiments a trial was also made to prove whether 
or not the vapour carried by the gas was of a permanent charac- 
ter ; and, in order to determine the matter, a quantity of coal 
gas was raised 2 candles, and allowed to stand for five days, 
when, upon testing, it was found to be of practically the same 
illuminating power. These experiments are valuable, inasmuch 
as they tell us at once that we are not entirely dependent upon 
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collieries for cannel. They, however, only introdoce the subject 
to ns in a businesslike manner ; and it now rests with ourselves 
to proceed further on the lines indicated by Mr. Livesey in his 
experiments, or as practice may otherwise lead us. Professor 
Lewes has placed a store of information within our reach upon 
the subject of oils ; and I doubt not that he will be largely drawn 
upon in our pursuit for a good substitute for cannel.* 

Then, again, it may be said that this question of oil is nearly 
allied to water gas. Upon this I only wish to say a few 
words. Although we hear a good deal about water gas in this 
country, it has, with slight exceptions, only so far amounted to 
talk. But when we read statistics of what is done, and is being 
done, across the Atlantic in the supply of water gas — statistics 
that show a wonderful growth within a few years — ^it certainly 
suggests to our minds the question whether we shall not be 
justified before long in putting down, at least partially, water- 
gas plant as an auxiliary to our ordinary plant in mid-winter. 
Large volumes of gas can be produced and carburetted within a 
small area ; and in a gas-works, where incandescent coke is ever 
at hand, a generator could at any time be put into full operation 
within a few hours. In this manner it appears to me that we 
could carburet with cheap petroleum, and, by afterwards passing 
the gas through a superheater, produce a cheap, and at least a 
brilliant gas to help us out of a temporary, and possibly a serious 
difficulty. The cost of petroleum, upon which the light depends, 
must inevitably be much greater here than in the country 
which produces it. But, on the other hand, our economical 
means of producing the gas must, to a considerable extent, tell 
upon the cost price in the holder. Another leading feature to 
be kept in view in these times of labour troubles is our position. 
Would it not be very much strengthened at the weakest and 
most important part of the year if we were in a position to start 
a water-gas plant ? 

As we are discussing the producing section of a gas-works, let 
us look for a few moments into our retort-houses, and note the 
change of to-day as compared with ten or twenty years ago. If 
it is a moderately large house, we shall probably find smart 
work going on with our friend West's hand-stoking machinery. 
Note the condition of the men. They appear less fatigued, 



* Particulars of Mr. Livesey's experiments will be found in the " Re- 
])orts of Gas Associations " for 1890, p. 321 ; and the information furnished 
by Professor Lewes is contained in the third of the series of Cantor Lectures 
delivered by him before the Society of Arts in December, 1890, and reported 
la the Journal 0/ Gas Lighting, Vol. LVL, p. 1240. 
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happier, and more capable of executing their work ; and I am 
constrained to say that the working expenses, as given to me by 
a gas engineer well known to all of us, go to substantiate the 
observations I have noted down from time to time. With regard 
to power-stoking machinery, I can speak from past experience 
that the saving in fatigue to the men employed was very marked ;. 
but the saving in respect of the Corporation was also very 
marked — and I may say generally marked on the wrong side of 
the ledger. Now, however, we witness a different condition of 
affairs. Wherever a retort-house contains (say) from 130 to 150 
mouthpieces in range, together with fairly regular work through- 
out the year, very clear advantages accrue from the adoption of 
power machinery ; and it may also be said, without contradic- 
tion, that modem retort-house interiors wherein machinery is 
used contain a steadier class of men, who present an appear- 
ance less Hke Robinson Crusoe than those '*in the old time 
before them.'* The results of labour disputes, among stokers 
especially, diuing the past two years have certainly armed us 
with arguments which certainly did not before exist in favour of 
machinery. These labour troubles have also brought into being 
the novel idea of placing retorts on an inclined plane. How 
far this change in the retort-house is going to place us beyond 
dependence on skilled stokers, has yet to be determined ; but the 
results so far are encouraging in many respects. Regenerative 
settings are another great improvement introduced within late 
years. This subject is one of the most important that we have 
to deal with, and in itself presents materials for an address, 
without touching any other branches of our profession. For 
this reason I do not intend to detain you with any arguments of 
mine, beyond saying that during the past six years I have had 
regenerators attached to settings wherever possible. 

New departures from what might be termed accepted necessities 
in the construction of gasholders have also been taken. It is 
now proved beyond doubt that it is not absolutely necessary, 
for the safety of a holder, to erect columns or standards of any 
description. Practical proof of this is to be found in Man- 
chester, where a third lift has been added on the wire-rope 
principle, the invention of Mr. Pease, to a gasholder 100 feet in 
diameter. And at Haslingden a two-lift gasholder 80 ft. 9 in. 
in diameter was erected in 1889 on the same principle. The 
reports received regarding the working of these holders are 
most satisfactory. At Northwich, a telescopic holder erected 
upon the principle discovered by Mr. W. Gadd, has been in 
daily action for upwards of twelve months. In this case the 
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^dance and rigidity of tlie vessels are maintained from the 
bottom curbs. Mr. Mellor, oar Secretary, reports that, under 
all conditions of weather, the holder has worked equally well, 
and has not caused him any anxiety whatever. Judging from 
•examples already existing, there is good evidence to warrant at 
least 30 per cent, reduction in future in the cost of holders. 

Before concluding, it may be of interest to mention a few 

facts concerning the progress made in Birkenhead relative to 

gas-stoves. This branch of our business was commenced in 

June, 1883 ; and it was intimated to all consumers that sample 

-cooking and heating stoves and utensils could be seen and full 

particulars obtained, in the show-room at the Gas and Water 

Office, where a number of stoves and fires were connected. Up 

to 2884, comparatively few cooking-stoves had been let out, 

•although a fair business had been done in gas-fires. In March, 

1835, a gas exhibition was held in a hall in the town. Lectures 

were deUvered by Mrs. Thwaites and Mr. T. Fletcher; and the 

■advantages of using gas for cooking and heating purposes were 

brought prominently under the notice of the townspeople. The 

result was very satisfactory ; and a demand arose for stoves 

inrhich has since been more than maintained. At the close of 

our financial year in March last we had 320 stoves out on simple 

hire, 210 on hire-purchase, 160 for which the hire-purchase 

had been completed, and 70 sold outright — ^Ln all, 760 

stoves ; and 550 gas-fires had also been sold during the same 

period. The usual opposition firom townspeople, supported 

Jby some members of the governing body, had to be met. 

The conditions of sale, &c., are as follows : Gas-fires are sold 

.at 25 per cent, profit ; time and materials for fixing charged at 

•cost price. Cooking-stoves are sold outright at 22 per cent. 

profit; time and materials for fixing included in the price, 

which will rather more than cover the cost. Stoves on the 

hire-purchase system are charged at cost price, with a margin 

for time and materials for fixing according to size ; zi per cent. 

per annum charged for repairs during the period of hire, with 

interest at 4 per cent, on the balance at the end of each year 

•of hire. Stoves are let out on simple hire at a rent equal to 

Z2i per cent, per annum on the cost of the stove and materials ; 

.and as we write off zo per cent, per annum depreciation, and 

•charge to the stove account the cost of fixing, removing, and 

repairing, this branch is worked at an apparent loss. As a set* 

>off, there is the indirect profit on the sale of gas ; and the stoves 

will eventually stand in our stock account at a nominal value. 

"The hire-purchase stipulates that the amount agreed upon 
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shall be paid by 20 equal quarterly instalments ; and the hirer 
undertakes not to remove the stove, or allow it to be removed* 
during the period of hire without the consent (in writing) of the 
Corporation. If default is made in the quarterly instalments 
for a period of six months, the Corporation in addition to any- 
other remedy they have, are at liberty to enter and resume fiill 
possession of the stove upon giving 24 hours' notice. The hire 
system has answered very well in Birkenhead. The majority 
of the stoves are let to occupiers of houses rented at from ;£'20 
to £^0 per annum. There is very little difficulty in the col* 
lection of accounts ; and business with this class of consumer 
is worth cultivating. 

The following is an estimate of profit now made per annum 
owing to the increased sale of gas for cooking and heating 
purposes : — 

760 cooking-stoves, at 206. each per annum • . . • ;C76o 

550 gas-fires, at los. each per annum ^275 ' 

£1035 ! 

Deduct interest on stock, £1929 at 4 per cent. . ;f 77 
Loss on stove account (including £66 attendant's 

wages) • . Ill 

188 

£847 

This is exclusive of grillers, boiling-burners, &c. The day con* 
sumption on the two summer quarters before the introduction 
of stoves amounted to 10 per cent, of the whole ; and it now 
represents 16 per cent. On the two winter quarters, the day 
consumption was formerly 26 per cent, of the whole ; and now 
it is about 30 per cent. 

Now, gentlemen, a few remarks about the electric light, and 
I will close. Some time ago, Mr. Alfred Clough, the Manager of 
the Liverpool Electric Supply Company, kindly accompanied 
me over the various electric stations now in operation in Liver- 
pool, and explained in a general way the plant and working* 
The system in use in Liverpool is a direct-current continuous 
supply at a pressure of no volts. There are three systems now 
at work, containing plant capable of serving 15,500 i6-candle 
power lamps ; and the Company are at present supplying about 
12,000 lights. The engines in use are Willans's central-valve- 
compound, with cylinders 14 and 20 inches in diameter and with 
9-inch stroke, capable of indicating x8o-horse power. Ten are 
of the above size, and three with cylinders 10 and 14 inches in 
diameter, and with a 6-inch stroke, indicating 6o-hor8e power.. 
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The framework of the engines is constructed so as to form a 
complete chamber all but air-tight, and inside a supply of water 
and castor oil is always provided. This is churned up by the 
movement of the cranks* and effectually lubricates the internal 
bearings. The dynamos have magnets of the single-inverted 
horse-shoe type, with massive wrought-iron limbs. The 
armature shafts are coupled directly on to the crank-shafts 
of the engines. The battery of accumulators at each of the 
stations is capable of supplying 500 lights at a time; thus 
enabling the machinery to be stopped at from ten to twelve 
o'clock at night, and in some cases entirely on Sun- 
days. The accumulators are charged during the daytime. 
All the distributing-mains of the Company are laid under- 
ground. The largest feeding-mains are composed of 91 No. 9 
wires, and have a sectional area of 1*57 square inches. The 
conductor is covered with two layers of jute yam and boiled 
in refined bitumen. It is next wrapped with parchment tape, 
and covered with a lead casing. The lead is protected by an 
outside covering of rough jute yam treated with asphalte and 
tar. The ordinary feeders are made of 61 No. 11 wires, having 
an area of 0*6 of a square inch, and the distributers of 37 
No. 13 wires, ^-square inch in area. The service-lines to the 
consumers' premises are made of 19 No. 14 wires, insulated and 
covered with lead pipe. The length of frontage, along which 
distributing-mains are laid, is 9^ miles. The total length of 
single cable throughout the area is 41 miles ; and the weight of 
copper employed in the mains is 210 tons. The light is generally 
used in offices, banks, hotels, &c., and in a fair number of shops ; 
the latter taking it mostly for window-decoration — ^thus leaving 
the main Hghting of the premises to be done by gas. 

These few particulars regarding electricity in Liverpool bring 
my remarks to a close. I very much fear that the task allotted 
to me has been fulfilled in a very indifferent manner — ^that many 
interesting subjects have been entirely ignored, while others hava 
been simply skimmed over. Of all this, I am only too well 

aware. 

Votes of Thanks. 

Mr. T. B. Ball (Rochdale) proposed a vote of thanks to the 
President for his Inaugural Address. 

Mr. N. Meiklejohn (Longwood) seconded the motion, and it 
was carried. 

The President having acknowledged the resolution, 

Mr. Harrison Veevers (Dukinfield) proposed a vote of thanks 
to the ex- President for his services during the past year. In 
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connection with their twenty-first anniversary, he might remark 
that of the ten gentlemen who were at the inauguration of the 
Institution exactly twenty-one years ago, it was singular that 
the first and last names on the list were those of deceased 
gentlemen — Mr. Joseph Wood and Mr. David Brandwood. 
Two had gone from them in the way of profession — Mr. Demp- 
ster and Mr. Kelsall, hoth of whom had gone into trade, and 
therefore became ineligible to continue as members of the 
Institution. With regard to the remarks of the President as to 
the change in the constitution of the Institution, he might 
explain that it was in connection with Mr. Newbigging that 
the resolution was carried. Mr. Newbigging was not an engi- 
neer in charge of any particular works, and wishing to include 
him in their number, they altered the mle so as to make con- 
sulting engineers not acting as agents for any trading firm eligible 
for membership. He mentioned this as a compliment to Mr. 
Newbigging, whose services were thought so valuable to the 
Institution that special means were taken to secure them. 

Mr. T. DuxBURY (Darwen) seconded the proposition, and it 
was carried by acclamation. 

The £x- President briefly acknowledged the compliment. 

Votes of thanks were also accorded to the Committee, the 
Honorary Secretary, and to the Treasurer, for their services 
during the year. 

Mr. Newbigging's Paper on ** Lime Burning."* 
The following discussion then took place on Mr. Newbigging's 
paper on " Lime Burning,*' read at the previous meeting : — 

The President (Mr. T. O. Paterson, of Birkenhead) remarked 
this question was a very important one in some districts. As a 
rule, their members were within easy reach of lime, and perhaps 
did not require to know the why and the wherefore of the process 
of burning it. Still the paper was one which could alwajrs be 
referred to ; and in this respect it was of considerable value. It 
went into the matter very clearly ; and a little discussion might 
make it still more clear. 

Mr. Harrison Veevers (Dukinfield) explained that he sug- 
gested the postponement of the discussion at the last meeting 
because he thought there was more in the subject than the mere 
question of lime burning. In a few remarks which he then made, 
he pointed out that lime burning ought to afford them a good 
demand for coke. North of Manchester, in the neighbourhood 
of Clitheroe, they used enormous quantities of gas coke for this 

* See ** Reports of Gas Associations " for 1890, p. 386. 
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purpose, and found great benefit from it. He had tried to in- 
troduce the practice south of Manchester, in the Derbyshire 
district ; but the lime burners there were so wedded to the use 
of coal that he could not get them away from it, notwithstand- 
ing that the experience of Clitheroe was that coke was both better 
and cheaper. Another question was whether it was worth while 
to re-bum Ume after it had been used for purifying gas, so as to 
use it over again, in districts far from the lime districts. 

Mr. W. W. Hutchinson (Bamsley) observed that, although 
lime burning was still carried on very much as it was 300 years 
ago, they had a demand for coke for lime burning at Bamsley. 
There was likely to be a good sale for that purpose; for he was 
informed that gas coke, with the addition of a small quantity of 
slack, was the most suitable material. This ought to affect gas 
managers from two points — ^viz., the cheapening of the cost of 
lime, and the sale of coke. 

Mr. T. DuxBURY (Darwen) said Mr. Newbigging's paper was 
chiefly descriptive, and did not contain very much debateable 
matter. He should have been glad if Mr. Newbigging had gone 
further into the question of the use of lime. They employed it 
in their purifiers to take out carbonic acid ; and he should like 
to know whether lime used for that purpose had any deleterious 
effect on the illuminating power of the gas. Carbonic acid 
acted as a diluent, so to speak, of the illuminating power of 
coal gas ; but the question was whether, in eliminating the car- 
bonic acid, some of the illuminating power was not taken out 
of the gas. If gas could be manufactured without any carbonic 
acid in it, and a certain amount of carbonic acid were then 
added, it would act as a diluent, and no doubt reduce the 
illuminating power. If lime were then used to take out the 
carbonic acid, would the gas be of the same illuminating power 
as previous to the addition of the carbonic acid, or would not 
the lime tend to reduce the iUuminating power of the gas ? 

Mr. R. Hall (Matlock Bridge) said he had had some ex- 
perience of lime burning ; there being some lime-kilns about 
150 yards from his works. At this place they used roborite for 
blasting, and every now and then a shower of stones came over 
the works, and the men had to run under cover for shelter. It 
was certainly very singular that lime burning was for the most 
part carried on in the primitive way described by Mr. New* 
bigging. The Buxton Lime Company had put up some Hoffman 
kilns ; but they also used open kilns. Other systems of lime 
burning had been introduced ; but none of them seemed to make 

any great headway ; and the lime burners were still going on with 

D 
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the old process which had been used from time immemorial. As 
to the fuel, the great thing was to get proper coal. Some kinds 
were most suitable, and others very unsuitable. Derbyshire 
was the greatest lime-producing county in the kingdom ; and 
there were certain classes of coal produced in the county which 
served the purpose extremely well. What was wanted was a 
hard bright coal, giving off a white ash. The Pilsley, Pinxton, 
and Butterley varieties were considered very suitable for the 
purpose ; the only economy sought in producing a clean lime 
being to get the right kind of coal. He believed there was a 
great opening for somebody to introduce new ideas of linie- 
buming ; for it seemed absurd that they should still work the 
old barbarous system. He could not think the last word had 
been said on the subject ; and he hoped some system would be 
introduced by which less smoke would be given off. 

Mr. Newbigging, in reply, said he knew that the paper would 
not give rise to much discussion. It was not a debateable sub- 
ject; but he thought a paper of this kind would be useful, 
especially to some young managers who went abroad. He was 
very glad that Mr. Veevers, Mr. Hutchinson, and Mr. Hall had 
supplemented what he said by some observations with reference 
to the use of coke. He wished Mr. Veevers had gone further, 
and ascertained the proportion of coke used — the weight needed 
per ton of lime — as he (Mr. Newbigging) did with reference to 
the consumption of coal for the purpose. This information 
might have appeared in the report of the discussion, and would 
have added to its value. Of course, he (Mr. Newbigging) might 
have gone further into the subject, and referred to the value of 
lime in gas purification, and the likelihood of its diminishing the 
illuminating power, as Mr. Duxbury suggested. There were 
other points he could also have touched upon ; but he thought 
it better to keep to the subject in hand. It was not wise to 
wander away from one*s subject. Mr. Duxbury had raised a 
very important question indeed, which might well be made the 
subject of another paper at some other time. Mr. Duxbury 
ought to tell them distinctly whether lime was or was not dele- 
terious in its effect upon the illuminating power of gas. It would 
have been interesting if he had told them his experience ; and 
it would be well for him to give them a paper at a future 
meeting on the subject. As to the remarks of Mr. Hall, it was 
a curious thing that the Derbyshire coal was the best for lime 
burning, and that it appeared in the district where it was needed. 
They often found these coincidences in Nature ; and they were 
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very interesting and remarkable. Mr. Hislop, Ee might remark, 
did not in his invention confine his re-burning of lime to that 
which had been used for extracting carbonic acid only. He also 
applied it to lime used for taking up sulphuretted hydrogen. 

Mr. Veevers thought that an undue amount of sulp hur col- 
lected by the lime would prevent the lime from being used for 
re-burning. 

The President closed the discussion by remarking that the 
old barbarous way in which lime burning was carried on, must be 
very wasteful. The use of lime would increase in gas-works as 
the trouble with respect to sulphur compounds increased ; and 
he should imagine that this fact would have an influence on the 
production of lime. 

The members, and some friends, afterwards had dinner 
together; among the toasts proposed being that of the 
"Founders of the Institution." 
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ANNUAL MEETINQ. MABOH 6. 

This Meeting was held at the Great Western Hotel, Birming* 
bam — Mr. C. Stafford Ellery, Engineer and Manager of the 
Bath Gaslight Company (the President), in thechair. 

The Hon. Secretary (Mr. J. S. Reeves, of Bilston) read the 
minutes of the previous meeting, and they were confirmed. 

Committee's Annual Report. 

The annual report of the Committee was then presented, as 
follows : — 

Your Committee have pleasure in submitting the following report for tha 
year 1890 :— 

At the annual meeting, held Feb. 20, the President. Mr. Henry P eaty. of 
Burslem, delivered his address, in which he reviewed the positions occupied 
by electricity, oil-lamps, and water gas as illuminants, in competition with 
coal gas. He also drew attention to labour combinations, and enhanced 
values of coals, as factors likely to lead to advance of prices for gas. Th» 
new systems of retort-settings, the diminished cost of purifying gas by 
Valon's method, as practised at Ramsgate, were severally noticed as 
measures likely to effect economies in the cost of gas manufacture. Aq 
instructive paper was read by Mr. Meiklejohn, on " The Recovery of Sulphur 
from Alkali Waste." 

The Spring meeting was held on June 24, at Stok e-on-Trent, from which 
place the members were conveyed to Trentham Park, the seat of the Duk» 
of Sutherland. A most enjoyable ramble was taken through the picturesque 
parts of the park ; and the party afterwards retiirned to the North Stafford 
Hotel, where they dined together. 

The third meeting of the year was held on Nov. 13, at the Great Western 
Hotel, Birmingham. The attendance was good ; and an instructive dis* 
cussion took place on Mr. Meiklejohn's paper on " Sulphur Recovery from 
Alkali Waste." Mr. J. T. Lewis read an interesting paper on " Weekly and 
Monthly Payments for Gas." The discussion on this paper was postponed 
till the next meeting of the Association. 

The election of officers then took place. Mr. C. S. EUery, of Bath, was 
unanimously elected President for the ensuing year. Mr. P. Simpson was 
re-elected Treasurer ; and Mr. J. S. Reeves was re-elected Hon. Secretary. 
The other appointments were: Messrs. W. T. Tew and J. T. Lewis, mem- 
bers of the Committee. Messrs. C. Meiklejohn and W. W. Hulse were 
elected Auditors. 

The members then visited the Swan Village Gas-Works, and inspected 
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Elliott's system of charging and drawing retorts ; and subsequently a visit 
mras paid to the Windsor Street works to see in operation a setting of inclined 
retorts. The members afterwards dined together at the Great Western 
Hotel. 

Three members have been added during the year, and the Associaion 
has lost three by withdrawals, and one by the death of Mr. D. W. Lees. 

The Committee consider that a fair amount of work has been done by the 
Association during the past year ; but they trust that the ensuing year will 
he marked by a more ready response on the part of the members to solicita. 
tions to contribute papers, as in this way chiefly can the usefulness of the 
Association be maintained. 

On behalf of the Committee, 

C, Stafford Ellery, President. 
J. S. Reeves, Hon. Secretary, 

Accompanying the report was the statement of accounts for 
the year ending Dee. 31, 1890. 

On the motion of Mr. H. Peaty (Barslem), seconded by Mr. 
K. O. Paterson (Cheltenham), the report and accounts were 
adopted. 

New Member. 

The name of Mr. Thomas Davis, Manager of the Sandbkch 
Gas- Works, was submitted by the Committee for approval; 
and Mr. Davis was duly elected a member of the Association. 

Association Reports. 
It was next resolved that the volume of ** Reports of Gas 
Associations " for the past year should be supplied to all the 
members free, as hitherto. 

The Place of Next Meeting. 

The President said, with regard to the next meeting, he was 
pleased to state that Mr. Tew and Mr. Cross had very kindly 
offered the Association, through their Committees, an invitation 
to hold it in May at Warwick and Leamington. He had much 
pleasure in submitting a motion to this efifect. 

This was agreed to; it being left to the Committee to fix the 
day. 

The President then delivered the following 

inaugural address. 
Gentlemen, — ^The published reports of the several Gas Asso- 
ciations, which now form quite a small library, are becoming 
increasingly useful as books of reference. I have lately beea 
tracing through their pages the course of the Midland Associa* 
tion. The many able addresses and papers followed by exhaus- 
tive discussions, which have been contributed by its members, 
tell a tale of devoted service ; and there is no exaggeration in 
saying that the Association has a record of uninterrupted 
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prosperity. Small wonder that to-day I experience considerable 
agitation on stepping into this chair. Gentlemen, I thank you 
for the honour you have conferred on me ; but, sensible of my 
deficiency, I ask your generous assistance, in order that there b& 
no break in this history of usefulness. 

Permit me to congratulate you on having so well survived th& 
experiences of the late severe winter. A short spasm of extra 
demand for gas by cold consumers in frosty weather, we enjoy ; 
but quite another matter is it to endure the protracted throes of 
the many weeks during which gasholders developed an almost 
preternatural tendency to travel to their landing stones — ^when 
all the intricacies of plant and connections were subjected to a 
rarely experienced strain, and the material on the selection of 
which much care had been expended, had to be manipulated 
by labour not the most reliable. Such a season, which must 
be experienced to be appreciated, brings home forcefully the 
responsibility of our calling. We may also congratulate our 
employers on the business of such a season, especially those 
whose works are furnished for these exceptional demands. 

One noteworthy feature was that so large a proportion of the- 
increased consumption took place during the hours of daylights 
A few years ago the diagrams taken at station-governors bore 
evidence to a desire to keep down the pressures in the dis- 
tributing-mains from sunrise to sunset. The dominant thought 
of the manager was summed up in the expression " unaccounted- 
for gas." Now things are changed ; and it is no extraordinary 
experience to find over 30 per cent, of the gas leaving the works- 
in the daytime. The advantage of this higher duty done by 
the distributing plant is obvious ; but now that mains are under 
heavy pressures for so many hours of the day, it becomes more 
than ever necessary to keep a vigilant watch for defects inr 
mains and services, and to prevent practices which may entail 
loss of gas. 

Since the severe frost we have discovered eleven broken* 
mains in different parts of Bath. All the fractures, excepting 
one, occurred in small pipes, 4-inch and under, and where 
services were connected. Although some of these mains are 
3 ft 6 in. and more below the surface, I can attribute the break- 
ages to no other cause than the prolonged and exceptional fall 
in temperature. It is evidence, if such is needed, of the advis- 
ability, where possible, of burying all pipes 30 inches deep at 
least. 

One other exceptional experience has come to my notice- 
The street syphons contain an unusual quantity of water-— in* 
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some cases showisg strong traces of hydrocarbons. The 
severity of the weather has been far-reaching in its effects. I 
mention this, as it may assist some who have been puzzled to 
account for occasional irregularities in the quantity and quality 
of the gas supplied. 

A word about station governors. Until late years, when 
trunk mains were enlarged it was usual to put down new 
governors of greater capacity. The expedient of making the 
same governor serve the larger main, by bye-passing a portion 
of the gas diuing the hours of greatest consumption, has been 
fairly tested ; and after several years'^ experience, I am well 
satisfied with the result of this method of controlling the 
pressures, and curtailing the capital outlay in the governor- 
room. Cases have lately occurred where a district has been 
temporarily inconvenienced by mistakes at the works, in 
changing valves, or by accumulations of naphthalene in the 
outlet-pipes of gasholders. To provide against this contin- 
gency, we have adopted the suggestion of fixing a self-acting 
governor on the outlet of the station meters, and connected 
direct to the distributing plant, so loaded that, in the event of 
any accident happening, communication is at once opened 
between the inlet of the holders and the supply-mains. • 

After every care has been taken to maintain a sufficient sup- 
ply at the consumers* stoves and fires, it not infrequently 
happens that complaints are made of the costliness of gas as a 
fuel. In too many cases there appears to be some ground for 
these complaints — mainly because of the absurd amount of heat 
allowed to waste up flues and chimneys consequent upon the 
unscientific setting of the appliances for using the gas. Archi- 
tects and builders do not appear to give such consideration to 
the subject as I venture to think its importance deserves. 
When houses are built, one form or other of the coal-fire grate 
is still put in every room. By-and-by the inevitable gas-fire 
will be called for. This must then stand on the bearth stone — 
if not out in the room, or be more or less ingeniously attached 
to the old grate, according to the skill of the fitter or the whim 
of the consumer. We all must have been interested in reading 
the short discussion which took place last Monday in both 
Houses of Parliament on the smoke nuisance in London. No 
excuse surely is needed for pressing home on those who may 
be planning houses the necessity for anticipating the adoption 
of appliances for using gaseous fuel and making more perfect 
arrangements for utilizing what otherwise will be waste heat. 

Another direction in which some improvement may be looked 
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for, is the perfecting of contrivances in which the gas consamed 
may be used for the doable purpose of light and heat. The 
syphon stove does this in a measure — as sometimes used in 
entrance halls ; but the principle admits of large extension. 

It is satisfactory to note the growing appreciation of gas as a 
*' mode of motion." For work which until recently was done 
by living agents, the smaller sized gas-engines are being 
applied. Printers have long used them; but now provision 
dealers begin to find the economy of putting them to roast 
and grind co£fee, crush sugar, &c. ; merchants, to elevate and 
handle com, flour, malt, &c. ; contractors, to drive varions 
kinds of labour-saving machinery ; even sempstresses, to work 
sewing machines ; and numerous trades, to their great advan- 1 

tage, are adopting them in premises and under conditions im- ' 

possible to steam-engines. But it is still more gratifying to 
observe how the larger sizes are rapidly finding their way 
into the shops of our great engineering works — superseding 
steam ; and thus bearing testimony to the economy and effi- 
ciency of gas as compared with solid fuel. Electricians are not 
slow to discover the power best suited to their work; and 
evidence is not wanting that electric light companies \rill find 
a most formidable rival in the compact plant of gas-engine and 
d3mamo as now manufactured for private installations. 

The cleanly, reliable, ever-ready gas-engine is clearly des' 
tined to play a more prominent part in commercial enterprise, 
as its real value becomes understood ; and it behoves gas com* 
panies to keep in view the possibility of rival gas generators, 
on the score of cheapness, getting a footing from which it wUI 
be difficult to dislodge them. 

Whether the demand for fuel gas will ever grow to such pro- 
portions as to render it remunerative to distribute two quali- 
ties, is a problem yet to be solved. But in these days, when 
cannel coal is less abundant, and the conditions under which 
the illuminating power is tested grow increasingly onerous, it 
does appear somewhat extravagant to spend large sums of 
money to enrich the gas produced from ordinary coals, which 
of itself is well suited for all purposes other than lighting. 

The growth of business in these departments of heating and 
motive power has been so rapid, when compared with the older 
branch of lighting, that there appears some danger lest the 
one receives an undue share of attention, to the partial neglect 
of the other. The resolute appearance of rival illuminants 
(looking as though they have come to stay) may account for 
this ; but I venture to urge that our first care should still be 
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to merit and retain a foremost place as suppliers of light. 
It was not to be expected that a position such as that enjoyed 
by the gas industry, should go unchallenged. Nature is 
prodigal in her gifts, and scientific men are too active to 
permit any of her forces to lie untried. It is still true that 
** there is no one thing in Nature whereof the uses to human life 
are yet thereby understood ; ** and we do well to recognize the 
possibility of a continual accession to the power of our 
competitors in penetrating into "the Arcana of Nature,** and 
becoming better acquainted with her laws. But the door is 
not closed to ourselves; and it may be that some of the very 
forces which at present are flaunted before us as irresistible 
rivals, may yet be pressed into our service, and made to minister 
to the greater success of the gas industry. 

Before touching on one or two points which appear to call 
for attention, a few words respecting the advent and behaviour 
of the electric light in Bath may be of interest. It seems 
to be the opinion of many that a gas manager cannot form an 
unbiassed judgment as to any system of artificial illumination — 
that he suffers a sort of mental alienation in the presence of com- 
petition, and therefore any opinion he may express must be re- 
ceived with a very considerable amount of caution. This not- 
withstanding, I will venture a few words, having been favoured 
with a fairly good opportunity of learning something about this 
beautiful illuminant. 

One of the first indications of the electric mains being charged 
was a disturbance of the action of our telephones. How far the 
telegraph and telephone wires will ultimately be affected by in- 
duction, is a matter (although of common interest) which so 
largely affects the Postal Authorities that it may safely be left 
in their hands to take such steps as may be necessary to safe- 
guard other interests. 

It is worthy of note how these enterprising but prudent elec- 
tricians limit their area of supply to the most busy thoroughfares 
and best residential parts of a city. In Bath, about 81 arc lights 
have been substituted for some 350 gas-lamps. These lights are 
nominally of i20o-candle power ; but this estimate it appears is 
based on experiments made with naked lights. The globes now 
used are said to reduce the efficiency by some 300 candles. 
Whether a light equal to 900 candles is regularly developed is 
a question which may some day be more definitely settled. For 
the present, those who are troubled with incredulous minds can- 
not agree with the estimate. 

The above number of lamps was soon seen to be insufficient 
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for effectually lighting some 7000 yards of the busiest streets^ 
There are many dismal shadows between th& lamps, even when 
all are behaving with electrical propriety; but when one or 
more get " groggy " [that, I fear, is not the technical term ; but 
a word seems wanting to characterize that condition of insta- 
bility into which the lights sometimes relapse] , when this occurs 
the inconvenience is uncomfortably felt over a large area, and is a 
most serious objection to any system of lighting by means of 
high candle power lamps placed far apart. But further, since a 
i20o-candle power lamp cannot at present prices be placed at 
every comer, the cross-streets and courts are very dark by con- 
trast with the more favoured thoroughfares. In the main 
streets the doorways not immediately adjacent to the electric 
lamps, are thrown into deep shadow, to the great inconvenience 
of householders and visitors. Of course, the number of lamps 
might be increased; but here the question of cost steps in. 
The present installation is estimated to increase the cost of 
public lighting by about 70 per cent., or, in round figures, some 
£8^0 per annum. Every additional lamp adds a further sum of 
£2$ 17s. 6d. per annum. A few more lamps interspersed to 
complete the present scheme, would bring the figures to a total 
for which in my opinion a more satisfactory effect might have 
been produced with gas. 

For private use the light is effective, when a sufficient number 
of lamps are used. Consumers pay at '* per lamp ; " the charge 
for a lo-candle power lamp being about i2s. per annum. There 
are erases in which the number originally estimated for proved 
inadequate. But the light is uncertain, and complaints are not 
infrequent. Not long since its patrons were unexpectedly treated 
to a sudden brilliant effect — ^startling in its brightness, but alas 
short-lived. That extra current was the cause of much damage 
to lamps, and must have been a costly accident for someone to 
pay for. 

The disadvantage under which the suppliers labour, in that 
they cannot store this subtle fluid, is frequently evidenced, to 
the inconvenience of consumers who must not object to occa- 
sional dimness. But they have shown great forbearance ; and 
there is evidently a strong desire abroad to give electricity a 
fair trial. 

The cost of installing the light in private premises is formid- 
able ; and those who commit themselves to the outlay have as 
yet no sufficient guarantee of what the subsequent expense may 
be for current, renewals, heating and ventilating appliances 
which must follow the introduction of the electric light, not 
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mentioning the gas needed for those times of emergency which 
sometimes occur. 

Whether the present charge for current will continue, is a pro- 
blem for time to solve ; also how far the business will be lucrative 
from a shareholders' point of view. The Bath installation 
is in the hands of the original promoter, as the capital to 
form a company was not forthcoming when the public was 
appealed to. But turning to the Taunton balance-sheet — 
that Company being the parent of the Bath installation — 
the figures should be a safe basis for calculation. For the 
year 1889 the gross profit was ;C352. The accounts, however, 
included the sum of ;£'66o, net profits on the " Bath installation." 
Taking the Taunton working, without what the Chairman calls 
** installation work," the figures look thus — 

Loss on the year 1889 (in round figures), £y3S, 
it 11 1890 11 II £43^' 

In the Somerset Express, Feb. 28, the Chairman is reported to 
have said, speaking of raising ;£'6ooo of debentures : " If this 
was not done, they would have to face the matter in the way 
of reconstruction ; *' and later in the same speech, when urging 
the shareholders to assist in extending the business, he expressed 
the hope thslt they would see their way to carry on the concern 
for twelve months. I refer to these matters to show that, unless 
helped by profits on installations, there is no present prospect of 
the charges for current being reduced. 

Taking a dispassionate view of the present situation, there 
does not appear to be any need for deviating from the policy of 
paying proper respect to a formidable competitor, and applying 
every device that science suggests for the improvement and 
cheapening of the illuminant we supply. The tendency in these 
days is distinctly in the direction of brighter illumination in 
streets and places of business. The electric light has done 
much to bring this about ; and for this reason it may be looked 
upon rather as a friend than a foe. 

Much may still be done to popularise gas. The interesting^ 
paper read at our last meeting by Mr. Lewis (and which I trjast 
will give rise to a free discussion to-day) approaches this subject 
on one side. I will not anticipate what may be said further thani 
to remark upon the disadvantage of charging for gas at per 
1000 cubic feet. Half-a-crown per 1000, and 3d. per 100, is much 
the same thing to the supplier ; but to a cottager, who buys hi& 
oil by the pint, or even the small tradesman, who also prefers- 
short reckonings, the system of charging at per 100 cubic feet^ 
and frequent collection, would prove most attractive. 
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With the larger circle of coasumers, gas would be more popu- 
lar if improvements in one or two directions could be effected. 
The quality of heat which at certain seasons of the year is a 
recommendation, becomes a weapon of attack in the hands of 
the unfriendly, when the more genial days come round. Here 
is a field for enterprise. Ventilating lights are being introduced ; 
and I am pleased to recognize the distinct advance made by 
Mr. Sugg in the experiments for inducing a current of air through 
Mn enclosed lamp, by means of which all products of combustion 
.are conveyed away and the temperature of the room maintained 
pleasantly cool. But there is still room for improvement, both 
JLS regards efficiency and economy, in ventilating lights. Further* 
.suppl3ring pure gas does not seem to be sufficient ; suggesting the 
most suitable form of lamp is not sufficient. What can be more 
unsatisfactory than the appearance of a regenerative lamp with 
choked passages and soiled glasses ? The remedy seems to lie, 
.at least to some extent, in gas companies, for a fixed charge, 
taking the maintenance of lamps into their own hands, or ap- 
pointing agents to whom the duty may be transferred. Many 
tradesmen would gladly pay the trifling cost for such a boon, or 
for having burners cleaned or changed periodically. 

The year 1890 will be remembered for the advances in coal, 
railway rates, and labour, coming at a time when the conditions 
for testing the gas were more than ever onerous, and when the 
markets for some of the bye-products were depressed. These 
increased charges bore hardly on gas-works, especially those 
accustomed to use local coals requiring a considerable percent- 
age of cannel or other enricher. On the other hand, and no 
•doubt caused to some extent by these adverse influences, retort- 
houses which for long years had changed in few respects save 
magnitude, now show the successful application of appliances 
for more economically handling material and producing gas. 

The use of elevators and conveyors is coming into favour for 
the transport of coal and coke. The extension of this method 
•of carrying material can be but a matter of time ; and the diffi- 
culties ought not to be insuperable which at present seem to bar 
the way to the substitution of endless steel bands for barrows 
in receiving the coke direct firom the retorts, and conveying it 
-direct to waggons or to the coke-yard. 

Inclined retorts are to be found in many works. The mem- 
ibers of this Association present at the last meeting were much 
interested to witness the experiments of our respected colleaguei 
Mr. Hunt, at the Windsor Street works. One distinct feature 
of his setting was that all the advantages were gained without 
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costly structural alterations. Whether for medium-sized works 
it will not prove desirable to shorten the retorts, is a point 
for further experiment. The principle of setting retorts at an 
angle that shall minimize the labour of charging and drawing,, 
must commend itself to all. The details may vary according 
to the arrangements of the works into which it may be intro- 
duced ; but I feel sure I only express your feelings when I wish 
Mr. Hunt every success in the experiments he has undertaken, 
and when I request the favour of some further particulars at 
his convenience. It is one of the healthiest signs of the times- 
that so many engineers are patiently pursuing investigationsr 
and that committees and directors are ready to liberally contri- 
bute the funds necessary for such researches. The suggestion 
has been made, and cannot I think be emphasized too strongly^ 
that companies and corporations should be asked to maintain a. 
fund for the purposes of research, under a committee of engi- 
neers, so that all who reap the benefits may have an opportunity^ 
of bearing a proper share of the expense. 

Regenerative furnaces have now established a reputation for 
economy and convenience ; but some works are still fitted with 
open fires — not from choice, but because no system has been 
brought forward suited for situations where excavations are 
impossible on account of water. 

Mechanical appliances for charging and drawing retorts must 
here be mentioned. The system under trial at the Swan Village- 
works, with which you were at our last meeting made acquainted 
by the courtesy of Mr. Hack, is novel and interesting. It is, I am 
sure, the unanimous wish of this meeting that, when convenient,. 
Mr. Hack will favour us with some further particulars. At Bath, 
West's system has been introduced. Two sets of hand-machines- 
are found sufficient for sixteen beds of through retorts— seven re- 
torts in each bed. Thus each set of machines does all the work 
of 112 mouthpieces. The coal is emptied from railway waggons- 
direct into breakers ; and raised by means of elevators to overhead 
hoppers, which feed the charging-machines. I find it necessary 
to load the second scoop lighter than the first ; otherwise some 
coal is drawn back on the mouthpiece, and even when backed 
up it does not bum ofif in the time allotted. One disadvantage is- 
that the wheels of the charger have a tendency to cut the floor 
of some retorts. This may be met by making the floor of the 
retorts thicker. In other respects — especially when the labour 
is considered — it must be pronounced a success. From what I 
have seen, I am inclined to think that Mr. West (who has done 
80 much to perfect stoking machinery) might readily adapt some 
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sort of tipping scoop to his plant, thus making it of service in 
houses furnished with inclined retorts. 

Water gas is another of the subjects receiving special atten- 
tion just now, and of which much will be heard in the near 
future. My experience of petroleum as an enricher was inde- 
pendent of any water-gas plant. Various methods were tried. 
The oil was pumped into the retorts, and then poured into a 
funnel at the end of a tube passing through a j-inch hole in the 
lid, and back some 10 feet into the retort. But the best results 
were obtained by running a small stream continuously into an 
iron retort, collecting the gas in a small holder, and drawing it 
to the exhausters as required. It is difficult to prevent or dis- 
cover waste when the oil is mixed with the ordinary charge of 
coal or coke ; and any excess of heat at once breaks up the 
hydrocarbons, choking the pipes with soot, and increasing the 
cost of working. 

The removal of the tar from the hydraulic main is a subject 
that has attracted much attention. It may be of interest to 
mention a method I now have in operation, depending for its 
action upon the different specific gravity of tar and liquor. A 
tank containing a float, weighted to just sink in water, is con- 
nected to the bottom of the hydraulic main ; and as the tar is 
made, it flows to this tank and actuates the float, which is con- 
nected by a rod and lever to a tap that is thus opened as the tar 
accumulates. The action is simple and effective. Now that 
the dip'pipes are sealed in water only, there is a tendency at 
times for this to evaporate. A buoy tank and tap are therefore 
fitted to the main; and the water-line is maintained by a 
regulating valve. This plan reduces the pressure in the retorts ; 
but I have not found it a cure for choking ascension-pipes. 

To lessen the amount of heat lost by radiation from the top of 
the benches, and which increases the temperature of the 
hydraulic main and connections, I have, with considerable 
advantage, tried the experiment of spreading a thin layer of 
slag-wool over the brickwork. This, covered with spent lime 
concrete, makes a very firm floor for anyone having occasion to 
walk over it. 

One word in conclusion on the labour question. It would be 
useful and interesting if some statistician would discover the 
number of souls more or less dependent for a livelihood on the 
gas industry. If the vast army could be induced to consider 
how great is their interest in the issues at stake, we should hear 
less of strikes, less of unions and combinations against em- 
ployers, and more of that feeling of amity which in years gone 
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by SO generally characterized the relations between those paying 
and those receiving wages. I am gratified to be able to state 
that my experience this winter augurs well for a return of the 
old-fashioned confidence. There are unfortunately some places 
where committees make the mistaken attempt to control the 
works in spite of the manager, where considerateness is con- 
spicuous by its absence, with the disastrous results we see 
reported from time to time. But where more humane and 
prudent counsels prevail, and the men are encouraged to trust 
a manager whom they know to be invested with proper authorityr 
and who uses his power with a righteous regard to the sacred- 
ness of his trust, I make bold to believe that the insidious 
counsels of a few agitators will again be treated with the in- 
difference such' folly deserves. 

I conclude by venturing to express the hope that we may soon 
see prevailing a determination to offer a united front to the 
attacks of foes and rivals. 

Mr. Peaty proposed a vote of thanks to the President for his 
address, which, he said, had been very instructive and interest- 
ing, and showed the wide range included by the industry in which 
the members were concerned. 

Mr. Paterson seconded the motion ; and it was carried with 
acclamation. 

The President briefly returned thanks, and asked the mem- 
bers to co-operate heartily in parrying out the work of the 
Association. 

Weekly and Monthly Payments for Gas. 

The paper on the above subject read by Mr. J. T, Lewis, of 
Wellingborough, at the meeting held in November last year,"!^ 
was then discussed. 

Mr. £. H. Millard (Hinckley) said : I have been much inte- 
rested in the subject of the weekly collection of accounts ; and I 
am more than doubtful that the smaller consumers pay where the 
price is low — ^say, about 2s. 6d. per looo cubic feet — and the mar- 
gin between the cost of production and selling price must conse- 
quently be narrow. I came from a place where the price was 
2S., and there was no charge for meter-rents or fixing ; and in a 
•case like that there does not appear scope for weekly collecting. 
As I am now situated — paying nearly is. 6d. per looo cubic feet 
for interest and redemption of capital, and 4d. per looo feet for 
rates and taxes, and also being in a good position for increased 

* See " Reports of Gas Associations " for 1890, p. 354. 
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output — I thought if I could get an increased consumption I 
should he ahle to make as favourable terms as anyone else 
was doing. I started to consider the subject ; and I was much 
struck with the "sweet simplicity** of putting an additional 
price on gas to cover meter hire, cost of collecting, fixing' 
meters, and fitting up the houses. When I came to calculate 
the cost, there were 52 visits to be paid in the year; and 
as a man can pay about 100 visits in a day, it works out 
to 28. 2d. per annum. Cards and books cost id. per quarter, 
or 4d. a year. The average meter-rent in 20 towns is lod. per 
quarter ; and where special or prepayment meters are used, it 
would be more. These details run up to 5s. lod. for the ex* 
penses. Taking the consumption as 8000 cubic feet, that came 
out at 8}d. per 1000 feet ; or if they had a consumption of 
10,000 cubic feet, it worked out at 7d. I still require a fair 
working interest for providing pipes and fittings in the house, 
which would be 2d. (7^^ per cent, on £1), There is a further 
outlay on the service, and extra leakage which we are all agreed 
is chiefly from the service-pipes. The average expenditure on 
repairs of mains and services is }d. per 1000 cubic feet ; and if 
all our customers were of this description, I should not be far 
wrong (taking into consideration the extra leakage) in adding 
|d. per 1000 feet to the cost. This would make, with the other 
items previously mentioned, about ii|d. to be added to the 
price of gas, which in my case is already rather high — 3s. gd* 
per 1000 cubic feet. I could not see that it would be a great 
inducement to small consumers to say we should want is. per 
1000 feet more from them to cover expenses; and I came to the 
conclusion the better way would be to charge the same price to 
small consumers as to others — ^namely, 4id. per 100 cubic feet. 
For meter hire we charged yd. per quarter for 2 lights ; and 
then we put on half the price of collecting — 3d. per quarter*. 
The consumers pay these sums — jd^pius 3d. — at the commence* 
ment of each quarter. The increase on our revenue owing 
to the weekly consumers is 5 or 6 per cent. ; and I am fairly 
satisfied with that. My opinion of prepayment and cash 
meters is not very high. Mr. Millard then read the following 
observations on the subject of the results of the weekly collect- 
ing system at his works, as contained in a report he made to 
his Committee : — 

As the weekly coUecting system has now been in operation for half a 
year, I beg to give you the results of same, which I consider most 
encouraging. The total number of names entered in the book up to 
Jan. 26, was 105. Of these there had been four discontinued; the 
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reason being in three cases owing to removal, and to expense in om 
case. Of the remaining xoi, four he decided to go on the quarterly 
system. It is worth noting that of this number 24 were fixed to dis* 
used sen'icesi and four were fixed to services which, having been cut 
off at the main, simply required re-connecting. There are 29 displaced 
or replaced quarterly customers; but there is no doubt that, without 
the weekly ssrstem, fully one-half of this number would not have become 
gas consumers. There were 44 who required new services. As showing 
the growth of the system, on June 2 there were two customers, and 
the weekly collection was lo^d. ; on July 7 there were 28, with a collection 
of 17s. o|d.; Aug. XI, 38— i8s. 4d. ; Sept. x, 4x— i8s. 3id. ; Oct. 6, 58 — 
£2 17s. xxd. ; Nov. 3, 82 — £s 6s. 4jd. ; Dec. x, 94— ;^5 2S. $d. The 
heaviest week's collection was on Dec. 22 ; being £$ 19s. xd. The total 
amount collected up to Jan. 26 was ;^97 19s. ojd* I have no doubt that 
the increased revenue from this source for the next twelve months will be 
not less than ;^25o. There have been added since the report was drawn 
up ten new customers. 

Mr. V, Hughes (Tipton) : One need have no surprise that Mr. 
Hunt hesitates to say much in favour of the prepayment meter, 
but prefers leaving it to someone else; and so shall I. We 
have had the weekly system in force for two or three years, and 
work it somewhat on the lines followed by the author of the 
paper and of the last speaker ; and we have quite discarded the 
automatic meter. I agree much more with weekly collections ; 
but I should altogether disapprove of the author*s method of 
charging extra — i,e., increasing the price — ^to these weekly con- 
sumers. W.e supply them at the same rate as ordinary small 
consumers. Our price to the smallest consumers is 2S. gd. per 
1000 cubic feet ; and we allow a discount of 5 per cent. Now, 
in ordinary business, if you can get cash in advance, or cash on 
delivery, it. is worth another 2^ per cent. So by collecting this 
money weekly, and not allowing these consumers any discount, 
you get an equivalent of 7^ per cent., which should cover any 
additional expense. Almost any youth can do the collecting ; 
so that it does not require the payment of a large salary. We 
have a quantity of tickets, numbered consecutively (similar to 
railway tickets), each of a certain value. The collector takes 
out so many, and, of course, should return with so much moneys 
by which means both the cashier and the consumers have a 
perfect check. These tickets we have found very useful. We 
have not a large number of weekly consumers, because we 
have not pushed the matter on account of our deficiency of 
storeage, in which we have been very badly off; but those 
we have all appear to be well satisfied. The author of the 
paper asks for an expression of opinion as to methods to be 
adopted in order to extend this system. I suggested to my 

B 
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Committee, when we set about the business (it was never done, 
though they quite fell in with it), to allow a small premium on 
each new consumer the collector or canvasser could secure. 
I believe this would really be found to work very well. No 
doubt, weekly collections are a .very great advantage. If yon 
get a bad payer, put him on the weekly system, and you will have 
little trouble. We have several consumers who grumbled at 
paying a quarterly account of los. or i2s., who pay 2S. or zs. 6d. 
a week as readily as possible. There is certainly a great future 
for the system ; and those who try it will, I think, find it answer 
remarkably well. 

Mr. Millard : I find I have some old notes which I had pre- 
pared for the last meeting ; and I will supplement my previous 
remarks. We hire out two pendants or brackets at id. per week 
for the two ; but my customers so far have preferred to pur- 
chase, except in a few instances. When hired, we have a small 
die or stamp to brand the ceiling-plate ** Property of the Local 
Board." 
Mr. P. Simpson (Rugby) : What do you charge for extra work ? 
Mr. Millard: We charge 3d. per quarter for collecting. 
The cost of piping the houses is borne either by the landlord or 
the tenant — ^in no case by the Gas Committee ; and we take 
payment for this, as well as for the fittings, by weekly instal- 
ments. The advantages of such a system as I have adopted 
over that of charging an inclusive price, to cover everything, are 
many. First, old customers can be readily transferred to the 
weekly system. Secondly, it will pay, even in the case of the 
smallest consumers. Thirdly, it is equitable, which is not the 
case with the other system. For example, suppose 6d. is added 
to cover all expenses, and one consumer uses 6000 feet, while 
another takes 12,000 feet of gas. The one pays 3s., and 
the other 6s., for exactly the same privilege ; and you thus tax 
the best customers. Other advantages are that where the price 
is already rather high, it does not make the gas seem so dear ; 
and there is freedom from all further responsibility and expense 
of renewals, and avoidance of all iQgal proceedings at changes of 
ownership or tenancy. 

Mr. C. Meiklejoun (Oldbury) : I have for some time been 
interested in the subject of weekly payments, and have con- 
sulted with Mr. Bell on the method he has in use. From my 
experience in past years, in works where the accounts were 
collected every six months, and then reduced to three months, 
I found a marked increase in the consumption, without the 
complaints generally following such increase. Monthly accounts 
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-would have the same effect in a larger degree. We are follow- 
ing local candidates and politicians in catering for the masses in 
this matter ; and I suppose we are right. Whether or not it 
will pay, and the masses will accept the catering, I cannot say. 
My own experience, perhaps, is peculiar. I adopted the method 
of Mr. Bell, in offering to supply pipes, fittings, and meter, and 
make the connection free ; and we only charge 3d. per 1000 feet 
additional on the price of gas. I endeavoured at first to do 
-without an increase; but we were making a reduction in the 
price. Although we had 500 circulars printed, setting forth the 
terms on which we were going to supply gas, we have not had 
a single applicant for the weekly system. The only reason I 
can assign is that consumers in my district have souls above 
weekly payments. (Laughter.) Mr. Lewis and Mr. Bell have 
evidently solved the question of cost ; but I should like to hear 
how they would overcome the difficulty of the gas consumers not 
accepting the system. 

Mr. J. A. Harris (Wigston) : I believe this is a step in the 
right direction, to popularize the use of gas among the masses 
of the people. I should prefer one factory to a hundred 
cottage consumers. But factories are not always at our 
command ; whereas the artizan classes are, and we find these 
do not, as a rule, bum gas. The thing we have to face is how 
to get at them that they may become consumers. If we take 
them each quarter, the bills are too much at the end of this 
period. Considering the better times we live in, I think weekly 
or monthly payments are the right thing to meet the case ; ,but 
we have to convince the working man that he is getting value 
for his money, and that it will be to his advantage to burn gas 
on the weekly or monthly system — that it will be safer and 
better all round. I believe we have not sufficiently advertised 
the utility of using gas for lighting purposes. If there is any 
new invention in oil-lamps, it is made known all over the 
country. By more advertising, and giving the public and the 
British working man definite results, it would help to convince 
him that it is to his advantage to use gas, and do so by these 
small payments. A man does not mind 2d., 3d., or 4d. a week ; 
but he does mind paying 8s. or los. at the end of the quarter. 
Gas cannot be obtained, price for price and light for light, at 
the same rate as oil ; but setting the small difference in the cost 
of g'as against the continual breakages of glasses, the daily 
trimming and feeding of oil-lamps, and the danger in using 
them, I think, with a little business tact, we may largely increase 
our consumption amongst the middle and artizan classes. 

E 2 
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Mr. Hughes : So far as the fitting up of the hooses is con- 
cemedi we supply all pipes and fittings, and fix the meter ; and 
the prime cost to us is about 13s. to 14s. for a cottage with two* 
lights, and about 208. if we fix three hghts. We charge 3d. per 
quarter for the hire of fittings where there are two lights, and 
6d. for more than this number. We get the landlord to sign an 
agreement (which we have no difficulty in doing), giving us liberty 
to remove the fittings at any time we may wish to do so. We do 
this simply to prevent the landlord taking possession of the lot.^ 
I think the failure of Mr. Meiklejohn and others, is owing to the 
fact that the working-man can see that he is charged id. or 2d. 
per 1000 cubic feet more than the ordinary consumer ; while the 
only difiference in his case is the extra trouble in collectingr 
which, as I have before remarked, is covered by the discount and 
cash payments. 

Mr. J. West (Manchester) : I lately talked with Mr. Vaion, of 
Ramsgate, on this subject, and he has a different syistem to the 
one we have heard advanced to-day. His plan is to have a 
meter which allows consumers to pay for any quantity of gas- 
they please, according to their wants. A consumer can buy 
1000 or 2000 cubic feet of gas or more ; and the inspector takes 
the amount, and sets the meter to measure this quantity. If 
the people do not give notice for a further supply, it is 
automatically ' cut off, Mr. Valon tells me the system works 
admirably in his district. 

Mr. Harris : I believe the cash meter is a step in the right 
direction. Few consumers can read the ordinary' meter ; and 
it is a satisfaction to a man to be able to read the index, and 
see at a glance how his consumption stands. When he cannot 
do this, it creates misgivings if the bill is larger than usual. 

Mr. Ckas. Hunt (Birmingham) : As prepayment meters have 
been mentioned in terms of praise, I feel it right to say that 
whatever merit attaches to their introduction in Birmingham 
does not belong to me. I am content to regard this question of 
extending the use of gas to small consumers as one of adminis- 
tration, of which the system of collection forms a branch. If 
the planisadapted to the means of the class for whom you desire 
to pater, there can be little doubt but that you will attain your 
object. Therefore, I am not surprised to hear that the system 
of weekly collection has proved in many cases a great success. 
But I hold with Mr. Millard, who hardly seems to have had the 
courage of his convictions, that the supply to small consumers 
is not a remunerative source of revenue. He has stated that 
In his case the extra cost comes to about is. per 1000 cubic feet. 
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I shall be much interested to hear how he reconciles it to his 
4:onscience to charge the consumers a very much lower rate, if 
that is so. At the same time, the price to small consumers 
need not be regarded as a mere question of what will pay. 
When I first came to Birmingham in the time of theCompanieSt 
I was informed of the spirit of rivalry in vogue. Each Com- 
pany did its best to secure consumers, however smaU ; ** for,** 
said they, " the small consumer may grow to a large one some 
day, and then he will continue with us." The workman might 
•develop into a master- man, become a large employer of labour, 
and consume gas on a very large scale. In this way, the use of 
gas may be largely extended among small consumers. Suffi- 
•cient light has hardly been thrown on the cause of failure in Mr. 
Meiklejohn*s case. If a desire to bum gas by paying for it 
weekly exists among the wage-earning classes, it is not easy to 
understand why this should be confined to one particular 
•district. Why, for instance, should the system of weekly pay- 
ments be successful at Tipton and not at Oldbury ? Is the price 
-of gas higher at Oldbury than at Tipton, or was it proposed to 
^charge more in proportion at the former place. 

Mr. Meiklejohn : It is 6d. higher at Oldbury. 

Mr. Hunt: That seems scarcely enough to militate seriously 
Against the system. Out of 500 persons to whom the circulars 
were sent, it is scarcely to be supposed that a difference of 
only 6d. per 1000 feet would be an obstacle to all. The question 
iiasbeen raised as to whether or not, light for light, gas can be 
supplied at the same price as oil. This must be answered in the 
negative. Gas can scarcely be expected to compete, light for 
light, with oil ; but it possesses in other respects very im- 
portant advantages. It is much less risky, and far more con- 
venient. Gas must stand on its merits as a convenient light, 
rather than as being the most economical one. I was hoping 
to hear more of the experience of members with regard to 
the system which there is room to believe has been tried more 
■extensively than this discussion would lead one to assume. 

Mr. Millard : As to Mr. Hunt saying I have not the courage 
•of my convictions, my small customers do reaUy pay the extra 
amount I have mentioned, with the slight exception that I only 
charge half the cost of collecting, which is met by the freedom 
firom bad debts and the inteiest on the money through its being 
paid when due, and also the additional revenue from the 
cheaper rate at which we can do new and increased business. 
As an example, last quarter I had a customer who burnt only 
.2000 cubic feet of gas, and paid, in addition to 7s. 6d. for gas 
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7d. for meter-rent, 3d. for collecting, and 6id. for the hire of two 
pendants — making a total of is. 4^d., or S^d. per 1000 cubic 
feet ; and in the summer quarter, if only 1000 cubic feet are con- 
sumed, it wiU mean is. 4Jd. per 1000 feet. In addition, they 
paid for piping the house (los.) by weekly instalments. 

Mr. Lewis : I do not know there is much for me to reply 
to, as nearly all the speakers have answered each other ; and,, 
further, the statements and conclusions of my paper have not 
been criticized. There are, however, a few questions that have- 
been raised during this discussion; and to these I will refer.. 
Mr. Millard, who has started the plan of weekly collection, 
makes a great point of the cost of carrying out his system, and 
gives us various items, which he thinks should by rights be* 
added to the price per 1000 cubic feet of gas, so that it is 
inclusive of all charges. I do not agree with his plan ; for, on 
consideration, it will be seen that it is impossible to carry it out 
m any basis that will be satisfactory in practice. Take, for 
instance", Ett^ter-rents. If this item is charged in the price of 
gas, it is most tis&ir to consumers who use more than th«- 
average, and much in^TtKQur of those who use less than the- 
average quantity of gas; iWact, it is making the larger 
consumers pay for the small o'n^. Meter-rent, if imposed at 
all, should be charged separateV, as is generally the casCi 
The cost of stationery is no greatei with the weekly than it is- 
with the quarterly customer ; a quarter v. card taking the place 
of the ordinary form of account. The cuj of inspection and' 
collection we find to be covered by the extra^^d. per 1000 cubic 
feet charged. Beyond this, there is no other e^ense. I cannot, 
see that there is anything in the argument o\ extra leakage- 
caused by putting services in for weekly or mont)|y customers.- 
We none of us object to put in a service, when ^quested, for 
quarterly customers, if our ordinary conditions ^e complied* 
with. We have no guarantee as to consumptioi*- and why 
should we object on this head with customers on \e shorter 
system of payments ? It is not pretended that it paj^ to supply 
each individual consumer singly ; but taking their tota^onsump- 
tion and all expenses into consideration, they certaiiy do pay 
to supply, and to go to some trouble to do so. T^ere has- 
been some mention to-day of experiments with prepayment 
meters. I hoped to hear something definite about thestVnetera. 
But no one seems willing to give us his experiei^e with 
them ; and therefore I must conclude that the resultsmre not 
so favourable as some would lead us to believe. 4 the last 
quarterly meeting, I showed a sample of Messrs. Cov.n*s meters,. 
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iitted with Mr. Cloudsley's cash-value indicator. I have not the 
meter here now ; but on the table is an ordinary index with the 
cash -value indicator, for your inspection. We have a number 
of these in use among our monthly customers ; and I think it is 
a step in the right direction, whether the appliance is used for 
weekly, monthly, or quarterly collections. It shows any con- 
sumer the cash value of the gas he is using. We know that 
many of our customers complain of their gas bill at the end of 
a quarter, and say they cannot have burnt so much gas as they 
have been charged for. This system of indicating the cash 
value of the gas used will do away with such complaints ; and it 
must have been a great boon during last winter. With regard 
to the letting of fittings on hire,* we offered some years ago to 
supply some in that way, but had very few applications ; the 
great difficulty and hindrance being the piping of the houses 
ready for the fittings. If the landlord will do this, there is no 
difficulty about the fittings afterwards. As to the failure of Mr. 
Meiklejohn's attempt to start a short-payment system, it 
is difRcult to give a reason for this, unless the absence of pipes 
and fittings in the houses to which circulars were sent, is one. 
Still, it is strange that no applications were received after the 
distribution of the number of circulars stated. Mr. Harris 
remarked that the working classes now live in much greater 
style than they used to do, and are not so thrifty as formerly. 
But I very much doubt if there is a greater want of thrift now 
than there was 50 or 60 years ago. I think, as a rule, people 
are more thrifty than they were. As to whether or not oil can 
compare, cost for cost and light for light, with gas, I showed 
most conclusively in the paper I read in 1888, that gas would not 
compare favourably with oil, light for light, unless its price is 
somewhere about 2s. per 1000 cubic feet. I think Mr. Hack 
corroborated that in some experiments he made. Therefore 
we cannot say that, for light alone, gas is as cheap as oil when 
it costs more than 2s. per 1000 feet ; but there are other ad- 
vantages which make it worth people's while to have it. It 
saves breakages and the trouble of attending to lamps, and so 
on. I mentioned on a previous occasion that we had in view 
the supply of a large village 4^ miles from Wellingborough. 
Before taking the gas there, the manufacturers named a price 
which they were willing to pay — ^viz., 4s. per 1000 cubic feet. 
We now supply the place ; and all the manufacturers are 
using gas at that price. They have given up their oil-lamps — 
not because gas would be cheaper, but because the trouble 
as well as the nuisance of attending to the lamps were so great. 
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Instead of men being at work, they were found looking after 
the lamps; and it proved to be very much better to give 
them up altogether. This seems to me to be the only thing we 
can press on consumers to induce them to use gas where they 
now employ oil. When we started our system, I think Mr. 
Valon had just commenced his ; and although his appears to 
be very successful, I think that there are some objections to it. 
The principal one is this : You go to consumers, and they pay 
for a certain quantity of gas ; and the meter is set to supply 
that quantity. If they use more than they expect, their Ughts 
go out, and they have to send to the gas office before they 
can get the supply again. 

Mr. West : That has been on only one occasion. 

Mr. Lewis : I see that something of the same kind happened 
elsewhere. But I object altogether to the principle of causing 
people to pay in advance for the gas to be used. I find our 
system answers splendidly. We have not such a rush of fresh 
customers as we should hke; but there is a steady influx, 
which is perhaps better than a great rush. This entails more 
office work ; but the inspection and collection are simple. In 
the quarter ending at Christmas, the weekly consumers in- 
creased from 84 to 98 ; and the amount paid was £'83 14s. 6d. 
for the gas used by them. That is a very good average. The 
monthly consumers increased from 66 to 116 in the same 
quarter ; the amount they paid being £20^ 6s. 3d. I may say 
that we are so convinced of the importance of this system, that 
the Directors have decided that in future all consumers shall be 
on the monthly system — none longer than a month ; and where 
we think it necessary, on the weekly system. 

The President : I am sure we shall be united in offering our 
congratulations to Mr. Lewis on his success in bringing forward 
this question. I could not help feeling that the subject has two 
divisions— viz., frequent collection of rentals and letting fittings 
on hire. With regard to the more frequent collection, many 
now hold the opinion that it is an advantage in more ways than 
one. As to letting fittings on hire, my experience is not a happy 
one. Some 14 or 15 years ago, I thought of adopting the 
system in a Welsh town. Circulars were distributed ; and the 
result in business was one application. We laid on the fittings 
— not for a cottager, for the man was a dealer in a large way of 
business. Although no one knew it, he was on the point of failing. 
We ultimately got our fittings back ; but the cost incurred was 
more than they were worth. (Laughter.) With that experience* 
I have not since taken up the hire of fittings. With regard to 
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Mr. Meiklejohn's issue of circulars, it is politic to keep well in 
touch with consumers. This is done in some places by appoint- 
ing an inspector to see customers, look at their burners and 
fittings, and advise generally, in a courteous and friendly way, 
where necessary. If an inspector had followed the circulars, 
there might have been some result. [Mr. Meiklejohk : We 
tried that.] That ground is gone, then. With regard to 2-light 
meters, opinions differ ; for in [some towns there is a desire to 
dispense with the smaller-sized meters. About two years ago we 
thought it might result in business to distribute some boiling- 
burners among small householders, without making a charge of 
.any kind. All we required was that the india-rubber tubing 
should be paid for. I have had the figures taken out, to get 
the result in consumption of gas. So far it is not encouraging ; 
but we shall follow it up, with a view to getting more in- 
formation. Our thanks are due to Mr. Lewis for his useful 
paper ; and I propose that they be accorded to him. 

Mr. Simpson : I beg to second the proposition, having been 
much interested in the matter discussed. Some companies have 
reduced the price of gas for cookers ; and why should we increase 
the charge to cottage consumers ? In my town (Rugby) we have 
many cottages and only one factory. With regard to what has 
iDeen said about the working classes, I do not think with Mr. 
Lewis that they are so thrifty as they were in my grandfather's 
time ; and I speak from experience. On some occasions, when 
>the gas bill amounts to i2s. a quarter, it is difficult to pay the 
-amoimt out of the week's wages ; and when the husband has to 
make some little sacrifice of his own money, I know the gas does 
not get a good name. The wife has instructions to buy petroleum 
when she gets her weekly grocery ; and the gas is given up. 
We talk about light for light, and about the cost of petroleum 
compared with gas ; but there is to be taken into account the 
great expense for glasses and lamps for the former. If you 
•take the cost of petroleum, you should add considerably to the 
price for these. If you have the weekly payment system, it is 
best to have an ordinary meter, and have the money weekly for 
what is burnt, without prepayment. It is a slur on a man to 
say : '* You must pay the money in advance." We have honest 
poor men as well as honest rich men. What we ought to do is 
to prevent them getting into arrear ; and that is only what is 
•done in every trade. 

The vote of thanks was then unanimously accorded. 

Mr. LEwis, in acknowledging the compliment, said he did 
not require any vote of thanks, as he felt it to be only right to 
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lay before the members the experience gained with the short' 
payment system in use in Wellingborough, for it was only in 
this way they could get information one from the other. He 
was somewhat disappointed with the discussion, as he fully ex' 
pected more adverse criticism, and he hoped to have a greater 
number of opinions on the subject. 
This completed the business on the agenda. 

The remainder of the time at the disposal of the members- 
was taken up by an informal discussion of a question raised 
by Mr. R. O. Paterson, of Cheltenham, in accordance with an 
arrangement come to by the Committee that members should 
be invited to bring forward any subject for discussion at a meet- 
ing, where circumstances did not permit of a formal paper 
being prepared for presentation. The question mooted by Mr.- 
Paterson was as to the effect on the illuminating power of gas 
of the admission of small quantities of air in the course of 
purification. A verj' instructive conversation ensued between 
a number of the members ; but, as was intimated at the com- 
mencement, it was arranged that no report of proceedings of 
this character should be published. 

The members subsequently dined together. 



SOUTH-WEST OF ENGLAND 
ASSOCIATION. 

HALF-YEARLY MEETINa, MARCH 10. 

This Meeting was held at the Offices of the Southampton Gas- 
light and Coke Company — Mr. S. \V. Durkin, Engineer and 
Manager of the Company (the President), in the chair. 

During the morning a visit was paid to the works of the Com- 
pany, after which, luncheon was provided by the Directors at 
the offices. 

The business of the meeting was then proceeded with. 

The notice convening the meeting, and the minutes of the- 
last meeting, were taken as read, on the motion of the 
President, seconded by Mr. W. Davis, of Poole. 

New Member. 
Mr. F. Durkin, Assistant Manager of the Southampton Gas 
Company, was unanimously elected a member of the Associa- 
tion, on the motion of the President, seconded by Mr. Davis. 

The President then delivered the following 

INAUGURAL ADDRESS. 

Gentlemen, — For the second time during the history of this- 
Association, you have honoured me with the position of Presi- 
dent. I accepted the responsibility with some diffidence, as I 
felt there were others who are more capable of fulfilling the 
requirements expected of one discharging the duties of such ai> 
important office. However, here I am ; and as you on your part 
have to listen to what I may bring before you without comment^ 
I will endeavour to interest you to the best of my ability. 

Although the discharge of onerous duties at the various work» 
under your care during the past rigorous winter have become 
history, I trust I may congratulate one and all on having come 
through the ordeal without mishaps worth recording ; and most 
blessed was the man who had everything to hand for meeting 
the emergencies as they arose. As I am speaking to practical 
men, it would appear presumption on my part to think you have 
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not made mental and other notes of the weak places in your 
plant, that have to be made strong for future demands; but 
I do so, as human nature forgets the cloudy day when the sun 
shines out with new strength, driving away winter darkness. 

Be straight with your Directors or Committees as the case 
may be, and put before them the exact state of affairs, so that 
they may put you in a position to fight the electric light, oil, or 
anything else that " giyeth light," but more especially to meet 
the yearly increase for the various purposes for which gas is now 
being used — viz., cooking, heating, motors, workshop appliances 
— yes, and even for killing people who like to blow out the light 
before they turn in for the night. But, of course, thb ignorant 
use of gas does not obtain in this enlightened country. You 
have no right to be expected to watch till midnight to see if the 
gasholder will keep afloat, for want of storeage or of producing 
power, or that your purifying plant is squeezed into the smallest 
limits for doing its duty, or that your distributing plant is so 
wanting in calibre as almost to necessitate the use of an 
exhauster to keep up the pressure in the district ; for be sure 
economy of the cheeseparing type will bring its reward in 
trouble. Then, on the other hand, when you have convinced 
your employers as. to the necessity for extensions, see that the 
means granted are well and profitably laid out. 

Like other towns, we have had an extraordinary demand on 
our resources; and it has been met, and the supply of gas 
well maintained. But it was a lively time, fighting the low tem- 
perature on the works and in the district. My Directors, how- 
ever, know what they have to do to keep pace with the growing 
•demand for gas ; and extensions have been sanctioned with this 
object in view. I said in a former address that the profits were 
made in the retort-house. Well, I do not see any reason to alter 
that opinion ; but this can only be done when Directors find the 
sinews of war. This I omitted to state ; for if the capital did not 
build the retort -house, &c., where would profits come from ? 

In the face of the increased cost of coal, every economy of a 
right sort is needed; for it does not appear that prices will 
go back to the low figure — and, in my opinion, a too low figure 
— that obtained a few years since. It is satisfactory to know that 
the miners get some of the extra price paid ; and I believe the 
general opinion to be that they should be fairly recouped for 
their hazardous duties. It is true that the enhanced price of 
raw material enables one to obtain a better price for coke. Just 
now tar is firmer ; but, whether or not this continues, outside 
influences beyond the control of gas companies may rule the 
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price of this prodact. Those of you who manufacture sulphate 
cannot look for much extra help in this direction. But as my 
Directors have determined not to give away their liquor, plant 
is being laid down for working it up ; and although sulphate is 
down, we hope to get something out of it. 
* Against advantages obtained in one way, there is often a pull 
on the purse-strings in another — ^in the additional demand for 
wages, &c. You no doubt recollect that this town was the 
centre of attraction last autumn, during the dockers* strike, the 
fringe of which just reached the gas-works, as far as some outside 
men were concerned. But their requests had consideration ; 
and the concession made by my Directors, after an interview 
with the men in my presence, was received in a very' pleasing 
spirit. You are aware that we work under the eight -hour system 
in the retort-house ; and from time to time concessions have been 
made to the stokers and the yardmen, so that, on the whole^ 
matters have gone on harmoniously. As the men are under the 
control of the manager, he should be the " buffer," so to speak, 
or intermediary between employer and employed ; and it has 
been so here. I do not agree with the view that any institute 
of gasmen should be used for framing a general law on wages, 
as some propound. Every district has its own peculiarities, and 
must be dealt with distinctively. I do think, however, that 
strikes are a barbarous method of settUng differences, and they 
often hit those who expect to get something by them. If boards 
of conciliation or arbitration could be formed when required » 
with this end in view, we might extend some help ; but it would 
never do to set ourselves up in antagonism to men with whom 
we come into daily contact. Here I leave the question, which 
wiser heads than mine have not solved. But let both sides 
strive to act up to the command : ** Do unto others as ye would 
be done unto." 

I am afraid you will consider I have been traversing things in 
general, and giving you nothing personal. We have not gone 
in for the many tempting methods offered for improved carbon- 
izing plant. I have seen some of them in operation, and the 
technical publications keep us posted as to these matters. The 
survival of the fittest will be the one needed for our work. 

I still adhere to the air process in purification ; but I consider 
the pure oxygen process to be something better, and I under- 
stand reliable data can be given to show its commercial and 
other advantages. For the encouragement of those who have 
refrained from going into the sale of broken coke, I would say, 
** Try it,** for I find we are doing a large and increasing business 
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in this residual, and the more you can sell locally, the better for 
the companies you represent. 

As to extending the use of gas in this town — well, without a 
^eat flourish of trumpets, something has been done. Prior to 
1886 we had about 20 cooking- ranges out on hire. In that year 
we held an exhibition of gas appliances, with cookery demon-' 
strations, which was much appreciated by the inhabitants, and 
brought up the number to 155. A gradual increase has taken 
place year by year. After an interval of time, we had cookery 
demonstrations in this room, which were well attended ; and 
last year another successful exhibition, which was very satisfac- 
tory. At the present time we have upwards of 400 ranges out 
on hire. They are so much appreciated that users recommend 
their friends to adopt them. But the poor untrained domestic 
is our worst enemy ; and no doubt from what I hear, many 
consumers would start a range, only that they are afraid of 
the gas bill. We have had for several years a sample-room in 
this building; and so good service has it rendered that my 
Directors have now determined to fit up the front basement 
(which I was desirous of having ready for your inspection, but 
you must take the will for the deed), and keep various appliances 
on view. If we can start a cookery class for servants, giving 
practical instruction in the use of gas for various purposes, a 
triple gain may accrue — first to the consumer, secondly to the 
servants, and thirdly to the Gas Company. Heating-stoves are 
sold right out at reduced prices, and a large number have been 
disposed of; these and cookers being charged cost price for 
fixing. I do not at present see my way clear to recommend my 
Directors to let heating-stoves out on hire, for which I have my 
reasons. You may buy your increase of business at a loss. A 
very sensible increase in day consumption has arisen, but bear 
in mind that in the winter increased day consumption means 
good storeage and extra producing power. My advice to those 
of you who have not commenced the hiring of cookers is not to 
<* rush " the system on your consumers. No general rule will 
apply. You know your districts better than do the makers of 
apparatus, whose aim is to obtain large orders. You, however, 
have to bear the brunt of the battle if non-success attends your 
efforts ; and it will be better to succeed gradually. 

With regard to the gas-fitting business, we have only gone into 
this when specially called upon. I have recently fitted up the 
Volunteer Artillery Drill Hall and the Victoria Hall, with satis- 
factory results ; and I frequently advise architects as to lighting 
arrangements. 
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Street lighting has received a good deal of attention ; and by fix- 
ing improved lanterns, with powerful burners, for inspection, the 
Borough Surveyor has induced a more enlightened policy tb be 
pursued by the lighting authorities,'they having adopted them at 
-the principal crossings. Within the two last years, a modifica- 
tion of Sugg's '' M6tropole " lamp has been fixed in some of the 
principal thoroughfares, with three burners used up to 11 p.m . 
when the midnight arrangement is turned on until morning. The 
general opinion is that a vast benefit has been conferred upon 
these parts of the town ; and the proverbial shadow under which 
•evildoers could shelter themselves, has so far disappeared. We 
iiope to extend this system, as ** our fHend the enemy '* is in our 
midst ; and we trust he may be still the " light of the future " — 
for the sake, of course, of the poor ratepayer. 

There is another matter which I notice is coming to the front 
— namely, the item, " Rent of meter." In some towns it " is 
not ; " and in others it is on the wane. It may appear tender 
ground that I am treading upon ; but, looked at from a practical 
point of view, one hindrance to extending the use of gas would 
•disappear with the abolition of meter-rents. Consumers have a 
rague idea that having meters a little large for their requirements 
means a heavy g 1 bill ; but it is often the charge for meter-rent 
they have[in their minds. If a consumer overloads his meter — 
a thing which is continually being done — what remedy have 
you ? I cannot find any Act relating to meters that will assist 
you very materially. I would suggest, if meter-rents are not 
abolished, that the amount should be reduced to some extent 
and that three and five, ten and twenty lights, and so on, should 
be grouped together at the same rental. This would cut away 
the objection to the use of a proper sized meter ; and the vague 
idea above referred to would possibly disappear. I should like 
to throw out a hint to some member to take up the question in 
a paper for our autumn meeting ; it being a subject which, with 
a good discussion, should produce beneficial results. 

We are very much indebted to gentlemen outside gas-works 
for valuable contributions on gas manufacture and the 
chemistry of gas lighting. I may cite the Cantor Lectures on 
** Gaseous lUuminants," given before the Society of Arts towards 
the end of last year by Professor Vivian B. Lewes, * as an ex- 
ample; and I will add that they will well repay your study. 

In conclusion, I have to thank you for your kind attention to 
one who is fully aware of his own shortcomings in building up 

* Sec Journal 0/ Gas Lighting, Vol. LVI., pp. X140, 1 194, 1240, 1288, 1334. 
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aa address ; and I can only trust they will be hidden onder the^ 
practical papers to be read to-day, on which I hope there will be- 
good discussions. 

A vote of thanks was unanimously accorded to the President 
for his address. 

Mr. £. C. Riley (Swindon) then read a paper entitled — 

SOME NOTES OF EXPERIMENTS ON THE POSITION AND 
WORKING OF THE HYDRAULIC MAIN. 

I have consented to offer these notes at the request of our 
Secretary, under the following circumstances: In September 
last, I was unavoidably prevented from being present at the 
half-yearly meeting ; and being somewhat interested in the sab- 
ject on which Mr. Humphry's had undertaken to read a paper ,^ 
I gave, in my letter to him, some memoranda of alterations- 
made in the position of the h3'draulic main in our retort-house 
at Swindon, with the results. He was kind enough to consider 
the notes worth giving separately as a short paper at this 
meeting, together with any additional experience we might ob- 
tain from the winter's working. This is my explanation for 
bringing before you merely a simple statement like the present ; 
but, in compliance with a wish expressed by some members that 
actual practical results, obtained from alterations to, or experi- 
ments with, plant should be brought before the members for con^ 
sideration, I have ventured to submit these notes to you. 

I should state, first, that the North Wales coal which formed 
the bulk of our coal supply in the retort -house to which I am 
referring, while yielding, on an average, about 10,000 cubic feet 
of good gas per ton, gave a very thick pitchy tar, which accu- 
mulated in the main, and gradually filled the bottom part with 
a solid deposit that eventually reached the dip-pipe. Towards- 
the end of the time when the bed should be dropped, it would 
be only with the greatest difficulty on the part of the men that 
the dips could be kept sufficiently clear to get the gas away ;. 
and the frequent stoppages, and constant necessity for work on 
the top of the beds, were a source of great discomfort and 
annoyance to the stokers, as well as general loss of time and 
gas. The expense also, whenever a bed was dropped, of taking ofiT 
the covers of the main, and chipping out the tough, pitchy mass 
with chisel-bars and sledge-hammers, was considerable. 

The retort-house contains seven through beds of seven retorts 
each, or 98 mouthpieces in all ; and I decided to try the effect 

* See " Rex>orts of Gas Associations " for 1S90, p. 256. 
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of raising one section of main for one bed of 14 mouthpieces. 
Accordingly, arrangements were made to lift No. 7 to the ex- 
tent of I ft. 8 in., or a total height of 3 ft. 2 in. from the top of 
the bed to the bottom of the hydraulic main, and work for a 
like period, with the same coal, and under entirely similar con- 
ditions to the adjoining bed, No. 6. As this was merely an ex- 
periment, the same ascension-pipes were used again ; the addi- 
tional length being made up by the insertion of a short flanged 
making-up piece between the top of the ascension-pipe and the 
arch-pipe, and a bend put in from the back of the valve to the 
collecting-main running along the top of the bed. 

We worked No. 7 bed with the raised main from Sept. 6, 1889, 
to March 17, 1890— altogether 192 days ; and No. 6, the adjoin- 
ing bed, which had not been altered, from Sept. 9, 1889, to 
March 22, 1890, or 194 days. In the former, the tar remained 
all liquid during the whole winter — giving no trouble whatever ; 
and when the bed was dropped, the contents of the main all 
ran out in a perfectly fluid condition. In the latter, the usual 
solid, pitchy mass was formed in the main, up to the level of the 
gas outlet ; and the usual expense and trouble were incurred in 
cleaning out. In order to prove the matter still further, and 
make sure that the result was not merely some erratic effect of 
position in the house, or temperature and ventilation, or other 
mysterious cause operating in the particular situation of that 
special bed, I had No. i (which had always been the most 
troublesome on account of stoppages) altered in the same way, 
and worked it against No. 2, which was not altered ; and here 
again the same results were obtained as with No. 7. 

I considered this double test as sufficiently reliable to justify 
the alteration of the remaining mains in the house ; and this 
was done in the autumn of last year (1890). This winter, 
although you are fully aware of the special demands that have 
been made on all gas manufacturers, we have practically had 
no trouble with our hydraulic mains or ascension-pipes ; and I 
am perfectly satisfied that the simple alteration to which I have 
referred has already more than repaid the expenses incurred in 
carrying it out, while it has immensely increased the comfort 
and facihty of working for the stokers. I am not prepared to 
suggest that similar results will follow in every retort-house, as 
I am satisfied that each manager must study his own particular 
case, and the construction of his 'house, the description and 
arrangement of his hydraulic and foul main, and, more 
especially still, the character of the coal he has to work with, 
^ all of which factors will have to be considered in deciding what 
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steps should be taken to overcome the difficulty of thick tar 
deposits in his own works. 

It will be remembered that one of the objects of the arrange- 
ment of foul and hydraulic main described by Mr. Humphrys ia 
his paper read in September last year, was the maintenance of 
the contents of the hydraulic in a perfectly fluid state ; but that 
the arrangement was only adapted to a main which was open 
throughout, and was practically inadmissible in the circum- 
stances of the experiment I was trying, where the main was divi- 
ded into separate sections for each bed. The different methods 
adopted respectively in aiming at a similar result merely illus- 
trate the old proverb : '* Many men, many minds," and show that 
there are often several paths leading to the same goal. 

The gas from the separate sections of the hydraulic main 
passes through a bridge-valve at the back into 8-inch collecting- 
mains, which run the whole length of the house, parallel with 
the hydraulic on top of the bed, and in which the gas travels in 
a slightly ascending plane to the 12-inch foul main, which runs 
round the house, while the tar flows in the opposite direction to 
a separate pipe leading to the tar-well. It will thus be seen that 
in the collecting- mains the principle of the gas travelling in the 
opposite direction to the tar is adopted ; while in the foul main 
itself the gas and tar flow together. 

I am not prepared to offer any remarks as to the theory of 
the proper dimensions for the foul main ; but I may mention, in 
contrast to the illustration given by Mr. Humphrys of a make of 
144,000 cubic feet of gas per day, where the suggested diameter 
suitable for the foul main was 19 inches, that in our Swindon 
house the maximum make is 500,000 cubic feet per day, while 
the diameter of the foul main is only 12 inches, and the length 
about 100 feet. Consequently, on the basis assumed — i^., that 
the capacity of the foul main should be equal to two minutes* 
make of gas — our main is only about one-ninth the dimensions it 
should be, as the make per two minutes would be 694 cubic feet, 
and the capacity of the main only 78 cubic feet, while the rate 
of travel would be between 5 and 6 feet instead of i foot per 
second. Of course, I am aware that at the commencement of 
the works a nearer approach to the suggested theoretical position 
is attained ; but the fact that ten years since, on the opening 
of the works, the make of gas per annum was 50 millions, and 
that now it is no millions, altered the ratio of the foul main to 
the make. But I think that the larger the works, the further 
will that ratio be from reaching the ideal theoretical standard 
to which I have been referring. 
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I have not taken the collecting-mains into consideration, as 
only a portion of the gas made travels through the full length of 
the mains ; but they would to some extent be a factor in the 
question of condensation, as well as the capacity of the hydraulic 
main itself— its outside surface area above the liquid level. I 
am, however, perfectly satisfied that a strong case has been 
made out by Mr. Humphrys as to the importance and value of 
the slow condensation afforded by a large and long foul main ; 
and those of us who have alterations and extensions in hand, 
would do well to give this matter every attention, and, for our 
mutual benefit, note the results obtained with altered plant, as 
compared with working under previous conditions. By this 
means, we shall make our meetings increasingly attractive and 
valuable to each other from a really practical point of view ; 
and it has been largely with this hope that I have given the re- 
sults of our experiments with the hydraulic main at Swindon. 
But, in proof of the effect of different kinds of coal, I may men- 
tion that at our works at Wormwood Scrubbs, near London, 
where a higher standard of illuminating power has to be main- 
tained, and a different class of coal is used, no trouble is ex- 
perienced with thick tar, although the hydraulic is right down 
on the top of the bed. When, however, owing to a delay in the 
supply, North Wales coal had to be employed, the same difficulty 
culty arose, and continued until the other coal was received. 

Discussion, 

Mr. J. H. Lyon (Cosham) said he thought the kind of coal 
used had as much to do with the thick pitch in the hydraulic 
main as the position of this appliance. Mr. Riley got rid of the 
trouble by raising the main, which showed that it was caused by 
excessive heat received from the top of the stack. Apart from 
this, his impression was that the nearer the hydraulic was 
brought to the mouthpiece — 1.«., the shorter the ascension-pipe 
— ^the greater was the risk of a deposit of pitch. At Manchester 
considerable trouble was experienced from pitch and smoky 
mouthpieces ; and Mr. Alderman King had introduced the ar- 
rangement illustrated in the drawing before them [see next page] , 
consisting of a sort of collecting -box inserted in the upper part of 
each ascension-pipe. Experiments of long duration had proved 
conclusively, that a certain condensation took place above the 
point A ; and the greater the distance between this point and B, 
the greater was the condensation, and consequently the larger the 
quantity of tar and liqhor that would be collected. The Man- 
chester Corporation Gas Committee had 250 of these appliances 
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ia use at their Gaythom station; and they were going to 
increase the number to 700. At this station the tar and liquor 
collected and measured was, on an average, i| gallons of tar 
having a specific gravity of 1*24, and 4^ gallons of liquor of 
2^ Twaddel, per ton of coal carbonized. The appliance was placed 




Fig. I.— King's Choked Pipe and Smoke Preventer. 

in the position shown. The condensed matter was collected at 
C, and carried away by the overflow-pipe to the receiving- 
trough. Taking it that each retort carbonized 10 cwt. of coal per 
24 hours, the annual saving in tar alone by using Alderman 
King's apparatus was equal to 22s. per ascension-pipe or mouth- 
piece, taking the tar at id. per gallon, or i6s. 8d. per ton. The 
result of using the appliance had been to get rid entirely of 
choked pipes and smoky mouthpieces ; and if Mr. Riley adopted 
the plan, he would not only be relieved of such troubles, but add 
considerably to his yield of tar and liquor by collecting matters 
that formerly went back into the retort and were wasted. 
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Mr. A. Thomas (Cowes) noted the idea conveyed by Mr. Lyon. 
He understood Mr. Riley to say that in the first place there was 
18 inches of clear space between the top of the stack and the 
hydraulic main ; and that by practically doubling this distance 
he had got rid of the thick tar. He (Mr. Thomas) did not think 
tthat very much heat would be conveyed to the hydraulic main 
through a clear space of 18 inches; and he was therefore in- 
clined to look in another direction for the cause of the improve- 
ment. Raising the hydraulic also involved the lengthening of 
the ascension-pipes to a corresponding degree ; and perhaps the 
additional 20 inches of pipe was really the means of preventing 
-the thick tar from reaching the hydraulic. Evidently the evil 
was cured ; but perhaps the longer ascension-pipe had more to 
do with it than the additional space between the hydraulic and 
:the retort-stack. 

Mr. J. Brierly (Borough Analyst of Southampton), in response 
-to an invitation from the President, said that, although he was 
not a gas manager, he was, as a chemist, greatly interested in 
the matter before the meeting. Evidently there was a difference 
in the properties of the coals used at various gas-works. At 
Manchester, the chief cause of complaint was smoky mouth- 
pieces. But Mr. Riley did not mention these ; his particular 
difficulty was thick tar or pitch in the hydraulic main. There 
was nothing before the meeting as to the different circum- 
stances of temperature and conditions of carbonization that 
might or might not prevail at Manchester, Swindon, and Worm- 
'wood Scrubbs respectively ; but they would scarcely be so far dis- 
similar as to account for the variation in the results observed. 
The difference in the properties of the coals was evidently the 
chief cause. When the ascension-pipes were lengthened, the 
effect was to increase the proportion of volatile matter that 
was condensed in the pipe and returned back to the retort. 
One effect of the alteration was that certain matters which 
formerly were carried into the hydraulic main were returned 
to the retort ; and perhaps they were cracked up, and either 
wholly or partially converted into permanent gas. In that 
' case, the alteration ought to have caused some improvement in 
the yield of p:as per ton of coal ; and he should be glad to know 
if this had resulted. If so, it would follow that some of the 
matters which formerly went to form pitch were now converted 
into gas. 

Mr. W. Davis (Poole) asked for particulars as to the means 
adopted for drawing the tar from the bottom of the hydraulic. 
He found that when the hydraulic was so near the arches that 
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it became considerably heated, there was a tendency to pro- 
duce pitch. But by drawing away the tar from the bottom, he 
overcame this diiBculty. Using a bridge-valve, and taking the- 
tar from the bottom of the main, would remedy the accumula- 
tion of pitch. 

Mr. F. G. Dexter (Winchester) wished for information as to 
the effect of the alteration with regard to choked ascension - 
pipes. He asked if Mr. Riley had been troubled with them, 
either before or after raising the hydraulic. Also if the tar 
simply passed away over an overflow, or was drawn from the 
bottom of the hydraulic. 

The President said he had been brought up in two different 
schools of carbonization. In beginning, he had to do with iron 
retorts ; and then, under Mr. Paddon, who had been Consulting 
Engineer to the Southampton Gas Company for 25 years, he was 
inducted into the clay-retort system. With the iron retorts,, 
they sometimes had choked ascension -pipes ; but never any 
accumulation of thick pitch in the hydraulic main. The tar and 
liquor flowed away with the gas ; the gas went to the holders,, 
and the liquids to the wells. But a day of change came, with 
good results to the shareholders ; and the clay-retort system 
proved that there was really more gas in a ton of coal than had 
been supposed. Other difficulties, however, came in, especially 
the thickening of the tar. Where did the extra gas come from ?* 
He used to suffer much from thickening of his tar ; and a few 
years ago he read a paper before the Association on the subject 
of taking this product from the bottom of the hydraulic main. 
He gave therein the results of putting into practice ideas he had 
seen applied at other places with good effects. Since adopting 
this plan, he had not been troubled with thick tar in the hydraulic. 
It was very probable that the class of coal used was concerned, 
in the matter. At Southampton, he generally used Durham coal, 
which was known to be more troublesome than certain kinds - 
in this respect, though giving good results in others. He took 
the tar out of the main as soon as possible, and allowed the dip- 
pipes to seal in liquor only, and not in tar. The hydraulics were 
periodically flushed out with liquor ; thus keeping the contents 
stirred up, and not allowing anything to settle. The tar pumped^ 
from the store-wells was rather thicker, and gave more trouble 
to the distillers, than that formerly yielded by iron retorts with 
a make of 8500 cubic feet per ton. 

Mr. Riley thanked the meeting for the kind reception ac- 
corded to his paper. He said his experiences had run more in- 
the direction of trouble from pitch in the hydraulic main than* 
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from choked ascension-pipes, though he had these to deal with 
sometimes. He could not credit the alteration with any marked 
improvement in the yield. Coals varied in quality from time to 
time ; so that it was difficult to make a close comparison. But 
be was under the impression that there was some slight increase 
in the production of gas. With reference to the observations 
made by Mr. Brierly, he agreed that the increased length of 
ascension-pipe might afford some benefit, as well as the reduction 
in temperature secured by raising the hydraulic main. The gas 
would reach the hydraulic at a lower temperature than before. 
So that both causes probably helped towards the result. With 
regard to taking off the tar, his hydraulics were in separate 
sections for every bed, with a bridge overflow at the back of 
each. Beyond this, no special means were used to take the tar 
from the bottom of the mains. He could not say that the 
alteration had led to any marked difference in the matter of 
choked ascension-pipes ; but he thought that obstructions were 
rather less frequent now than they were under the previous 
working. The dip-pipes had certainly required, much less 
attention than before. He might' say that at Wormwood 
Scrubbs they had to make gas of good quality ; and they used 
a very high-class north country coal, that would yield 11,000 
cubic feet of i6-candle gas per ton. 



The other paper read was by Mr. F. G. Dexter, of Win- 
chester, entitled — 

SOME EXPERIMENTS ON THE REVIVIFICATION OF OXIDE OF 

IRON IN CLOSED BOXES. 

Some time ago the idea occurred to me to try to reduce, or 
obviate entirely, the cost of emptying and refilling purifiers. 
The opinions expressed in existing accounts of attempts to 
revivify in situ, by the admixture of air with the crude gas, being 
somewhat divided as to whether any reduction in the illumi- 
nating power of the gas does or does not result from this 
practice, I wished to try revi\ification on boxes " standing off '* 
as foul, and therefore altogether out of contact with passing 
gas — a process which, if successful, would effect great economy, 
avoid a standing nuisance, and meet the scruples of those who, 
though acknowledging the desirability of reform in this depart- 
ment, objected to effect it at the risk of lowering the illuminating 
power of the gas. 

In commencing the experiments, I had the fixed idea that we 
dealt mth a solid body capable of undergoing particular changes 
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by the application of coal gas under certain physical conditions 
of rate of flow and pressure, and that this material, when 
fouled, could be made to undergo the reverse changes by the 
application of another gas, oxygen ; and therefore, if this second 
gas were applied to the spent material under similar conditions 
inside the box, then the reverse action — revivification — should 
be effected without difficulty. I had constructed a small test- 
box, made to the scale of one of the purifiers on the works. 
The inlet in the centre of the bottom was connected direct to 
the inlet- main of the purifiers, and also by a branch service, 
controlled by taps, to a small holder containing air. On the 
top of the box, in place of the usual vent-plug, a leak-detector 
was fixed; and in one comer a pressure-gauge. First filling 
the box with fouled oxide taken froin a purifier just shut off, 
I carefully passed the air through until it appeared revivified, 
and then shut it off entirely, to wait until the same oxide, taken 
from the works' purifier, had been renewed in the ordinary way, 
and put back. The foul gas was then sent into this box, and at 
the same time a small quantity, in proportion to the hourly 
make and the size of the test-box, was turned through that. By 
this arrangement I had two purifiers, each purifying coal gas of 
the same consistency in proportion to their respective capacities, 
and both filled with the same oxide, but with the difference that 
while the oxide in the works' purifier had been revivified as usual » 
that in the test-box had been revivified by a current of air passed 
through it. It will be understood that the registration was ob- 
tained by the station meter on the one hand and the leak indica- 
tor on the other. The gas was carefully tested every hour. 

The result of this experiment was that the works* purifier ran 
14 days without showing any trace of sulphuretted hydrogen, 
while the test -box lasted three days longer. When fouled, I 
revivified the test-box by the air- holder as before, and then again 
worked the foul gas through ; repeating this alternately with 
perfect success so often that it seemed waste of time to further 
prolong the experimental trial with the test-box. Accordingly, to 
the inlet-main of the works' purifier I attached a 2 -inch air-pipe, 
which was carried through to the engine-house, and attached 
there to a small pressure-blower, the pulley of which was driven 
direct by a belt from the fly-wheel of the exhauster engine. My 
intention was to reproduce the exact conditions of the test-box 
on a larger scale, when it seemed to me that success was cer- 
tain to follow. 

The drawing I have prepared is a section of the purifier, and 
represents in transition the conditions of three distinct series of 
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-trials. Section No. i shows the first attempt. Iq this case I had 
a free current of air passing up through the box, and escaping 
by the top centre plug, as shown. The pressure ia the box was 
3- loths of an inch ; and it took three days to revivify 8 inches 
of the top layer of material [shown by the vertical shading in 
the section}. Then with a sharp line of demarcation, the foul 
oxide [shown by horizontal shading] commenced, to all appear* 
ance as bad as if no air had ever passed. Complete revivifica- 
tion was effected in about eight days. This result clearly 
proved that the conditions of revivification differed from those 
■of the test-tH>x, and the difference was this: During the test-box 
trials, the air was filtered through at slow velocity, and under 
the same pressure as obtained in the box during the passage of 



Fig, a.— Sectiob op Purifier, showing Results of Dexter'b 
Revivification Experiments. 
the coal gas ; but in the trial of the works purifier above alluded 
to, a large volume of air passed while the pressure was only 
3-ioths of an inch. To obtain the increased pressure required, 
1 introduced counter- shafting between the exhauster engine and 
blower; and after fouling the box again, the air was turned on 
at a pressure of 7-ioths of an inch, and the flow diminished by 
the plug at the top being set partially open with small wedge& 
The greatly improved result of this change is indicated by sec- 
tion No. 2 ; the air having penetrated in the same space of time 
right through the top layer, and a imall portion of the second. In 
addition to this, revivilication had set in to some extent at the 
bottom. Complete renewal was effected in five days. 
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After several other trials to settle satisfactorily in my mind 
some points that occurred to me as worthy of closer investiga- 
tion, I began the next and last series of trials, shown by section 
No. 3. Into the same box, fouled as before, the air-blast was 
turned at a pressure of i^ to 2 inches, and with the flow still 
further reduced. In two days the box was re\dvified through the 
top layer [see dotted lines] , and very nearly through the second ; 
the narrow streak of 3 inches that remained being disposed of 
well within the third day. In this case also revi\ification had 
set in to a slight extent from the bottom upwards, independently 
of the principal action downwards. I did not experience any 
difficulty in repeating these results on the same box several times 
over ; but as they pointed all through the experiments to the 
necessity of reproducing, as nearly as possible, the same con- 
ditions in the box during revivification as obtained during the 
fouling of the oxide b)' the coal gas — that is to say, a slow move- 
ment of air, producing lengthened contact with the oxide, at 
some degree of pressure— I greatly desired to work up in one, or 
at the utmost two more stages, to the final conditions of air cur- 
rent and pressure used in the preliminary test-box experimentSr 
when to revivify a box completely should take some 24 to 3a 
hours only, and thus reduce the process to limits thoroughly 
practicable and convenient. 

Unfortunately, ha\'ing but the smallest size pressure -blower 
fixed for these trials, I found that its capacity had already been 
reached, and the maximum pressure wanted — 6 inches— could 
not be obtained without so far reducing the current as to impair 
the results. Being at this time about to remove to take my 
present appointment, I had no means of getting a larger pressure- 
blower fixed to bring the trials to a final issue, but only to- 
establish the fact that any reduction, either in the pressure or 
quantity of air used during the trial represented by section No. 3, 
led to a prolongation of the time required for revivification. 

In case it may not be ver>' clear to some why importance is 
attached to the question of pressure when we are considering 
purely chemical reactions, I would explain that it is simply to 
the physical, and not the chemical aspect that it has reference. 
For instance, comparing sections Nos. i and 3, there was no 
appreciable difference in the efficiency of the revivified oxide — 
the chemical part of the work being equally well done ; but com- 
pared on the time basis, No. 3 section is an advance of about 
400 per cent, on the results of No. i section. The condition of 
pressure simply enables the air to penetrate the pores of the 
oxide in sufficient quantity within a practicable space of time. 
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Circumstances preventing ray following up the results j ust now, 

1 have determined to place them before you as they stand, in 
the hope that they may interest, or still better incite some to 
take up the thread, and bring the work to a satisfactory conclu- 
sion. Many of the features of these experiments appearing 
strange to me, I read up as much information as I could find 
relative to the behaviour of oxide as used for purification ; and 
in doing so I discovered that, some time previously, attempts to 
revivify oxide upon somewhat similar lines had been made, and 
had proved quite successful up to the third or fourth renewal, 
when the back pressure brought about by the caking of the oxide 
became prohibitive. It appears, however, that the air-blast was 
obtained by means of a steam -jet injector. This fact — the pre- 
sence of the steam— is, to my mind, largely responsible for the 
back pressure recorded ; as the soddening effect it has on the 
oxide has doubtless been noticed by those who have had occa- 
sion at any time to steam the plant anywhere near the inlet to 
the purifiers. Of course, the oxide does harden to some extent, 
as in every other process of revivification in situ ; but mere back 
pressure, within reasonable limits, in the boxes or anywhere else, 
is nothing to be afraid of, so long as it is kept off the retorts. It 
is, after all, a question of degree ; the working pressure during 
the summer in certain works being a great deal heavier than at 
others under maximum strain in >vinter. I am quite sure also, 
from the results obtained during the experiments, that the oxide 
in use in different works might be readily treated with some open- 
ing material, to counteract any excessive caking tendency. 

With regard to the possible objection entertained by some, 
that great risk is run of the box overheating and firing, I would 
say that it is a point which need not be feared in the slightest 
degree with ordinary care. The heating being due to the 
chemical reaction of the sulphide of iron and oxygen of the air 
supply, the temperature reached in the box depends entirely 
upon the quantities of these substances brought into contact 
within a given time ; and it is a simple matter to keep the air 
supply checked within the necessary limits until the more violent 
action is over. In practice, I found that the box reached within 
the first two hours the maximum temperature which appeared to 
be safe, and that after this it rapidly cooled ; so that in about 

2 J hours from the start, no further attention was necessary — the 
air-blast being turned on fully and left to do its work. 

The action which has puzzled me most is the behaviour of 
the oxide under the air-blast, as indicated in the drawing. I 
fully expected to find that, as ^he oxide is fouled from belowr 
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unwards, in the direction of the flow of the gas, the introduction 
-of the air in precisely the same manner would lead to revivifi- 
<:ation in an upward direction,|with the flow of air. But the very 
reverse took place — the air passing right through the whole 
bulk of material, and then revivifying from the top downwards . 
It was only after prolonged contact that any revivification was 
noticeable at the bottom, where the fresh air came into contact 
with the oxide flrst, and then only to a slight extent. In the 
middle space also, where air would be assumed to collect, not 
the slightest indication of revivification manifested itself until 
the top layer was wholly revivified ; and then the action con- 
tinued downward through the second layer, in like manner to 
the first. 

Another important point which should be clearly understood 
is that I could never discover any transition stage, as it were, 
or band of partially revivified oxide, between that already re- 
newed and the foul material. Sections of the oxide taken at all 
stages revealed the conditions I have depicted in the drawing ; 
the revivified oxide being in close contact with perfectly foul 
material. I wish it to be distinctly understood that each section 
represents the conditions over the whole box ; the sharp line of 
•demarcation extending horizontally with perfect uniformity 
right across. Repeated examination of the corners, middle* 
sides, and ends gave me the same result ; no single instance 
occurring of greater penetration of the air in one part than 
. another. This examination also disposed of the idea that once 
occurred to me — that the air had by some means taken a short 
•cut through fissures in the oxide, or loose sides, and so found 
its way through to the top first. So that the only explanation 
of the phenomena that presents itself, appears to rest on the 
.assumption that some series of chemical reactions occur during 
the passage of the current upwards, unless it may be met by 
the simple fact that the air really does act equally throughout 
the oxide. Bpt inasmuch as the oxide is the most fouled at 
the bottom, and is proportionately less so towards the top, the 
effect of revivification is seen to progress in apparently the re- 
verse direction, from the top downwards through the material, 
requiring longer contact in proportion to the work it has done. 
In any future experiments that may be attempted, it might 
prove desirable to introduce air between the layers of oxide as 
well as below. 

I trust it will be clearly understood, by those gentlemen who 
freely advocate the air process as ordinarily understood, that 
-these remarks are not made in any sense of rivalry to that* 
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Personally, I consider the ordinary air process of greater value 
than that put before you now; and the pure oxygen the best of- 
the methods of dealing with our solid purifying materials. But 
for a time there are not likely to be many in a position to deal' 
with oxygen ; and although the ordinary air process will de- 
servedly become more largely adopted than it is now, there wilL 
remain many hard-worked managers who, without skilled assist- 
ance, and unable to devote the necessary attention themselves, 
would fear to risk the introduction of either air or oxygen with- 
the gas. To these especially, some such process as the one now 
before you, requiring, at the most, two or three hours* attention) 
each time a box has to be renewed, ought to be of value. 

Glancing for a moment at the question in its general aspects,. 
we see that, being able to purify coal gas by contact with the 
solid material, oxide of iron, we effect this contact by bringing the- 
gas to the solid body as a more expeditious and economical 
method than any attempt at a reverse order of things could 
possibly be. So far, so good. But this same solid material is- 
capable of being again rendered fit for purification, not by the 
laborious application of other solids or liquids (when some excuse 
for the wasteful and costly system of its removal from the boxes 
would have existed), but by the simple application of another 
gas — oxygen — either in the pure state, or mixed with nitrogen 
as air. Why, then, having once practised economy, do we throw 
our ideas of economy to the winds — i^., the oxide to the air ? I 
think this question cannot be answered without admitting the room 
for improvement, especially in these days of keen competitioo 
and high-priced, though uncertain, labour ; and I feel sure that, 
in the near future, the use of solid materials for purification will 
only be tolerated in conjunction with some revivifying system 
which admits of its prolonged use without removal. This done 
generally, will leave the gas manager one advantage the less to 
make use of to widen the gap between the industry he guides 
and its many competitors ; but it will also be one step nearer 
that degree of perfection which it should be the aim of every man 
to reach. 

Discussion, 

The President remarked that they had listened to a paper 
bearing upon a subject that had occupied a prominent position 
lately^ and on which almost all members could say something. 

Mr. N. H. HuMPHRVs asked if Mr. Dexter had any idea of the 
volume of air passed through the purifier in the course of 
revivification. 

Mr. A. Thomas (Cowes) considered the paper an excellent one. 
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He might remark that 30 years ago, Mr. J. Esson, of Cheltenham, 
tried some experiments on similar lines. The purifiers were on 
the overhead system ; and a 9-inch pipe was laid to the inlet, 
and air was driven through it by an exhauster. He (Mr. Thomas) 
was foreman there at the time, and helped to put up the pipes ; 
but he happened to leave for another appointment before the 
^stem was actually tried, and therefore he had never heard the 
results. The difference in pressure evidently had a great deal 
to do with the time required for revivification ; and the greater 
the pressure, the more rapid the result. He would like to know 
if this held good up to the highest degree of pressure tlie purifier 
would stand, or, if not, the highest limit to which Mr. Dexter 
would be inclined to go. He should be glad if the result asked 
for by Mr. Humphrys could be arrived at ; but the question 
should be coupled with the weight of oxide acted upon. Some 
idea could then be formed as to the quantity of air required per 
ton of oxide ; and then it would be a simple matter to arrange 
for the supply of this quantity. 

Mr. Riley thought the particulars given in the paper seemed 
to point to the fact that the actual volume of air passed through 
the purifier was of no practical consequence. The actual 
application was most simple. The purifier was shut off, the air- 
pipe connected, and air forced in at the highest pressure prac- 
ticable. It was rather a question of the number of hours re- 
quired for the revivification of a purifier than of the quantity of 
air admitted. The plan would be very useful in works where 
the purifiers were small in area ; and he would be glad to know 
if it would be safe to increase the pressure, and so hasten the 
time occupied in revivifying, to a greater extent than Mr. Dexter 
had carried it. Referring to the third experiment carried out 
by the author of the paper, he asked if the narrow band of un- 
changed material shown in the drawing possessed any physical 
peculiarities — in other words, if the material was more dense 
or closely packed at that part. 

Mr. Brierly thought the experiments described were of an 
interesting character, particularly with regard to the property 
of the material to revivify downwards. Every chemical 
association required a certain minimum of time for working. 
The greater the pressure, the greater would be the penetrating 
power of the air into the oxide. Another point was the effect 
of friction as regards the action at the bottom of the box, com- 
pared with that towards the top. Friction meant increase of 
temperature; and this, in its turn, meant greater chemical 
activity. The temperature would be higher towards the top of 
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ithe box ; and perhaps this was the reason of the more active 
.operations that evidently prevailed there. As to the quantity 
of air required, this would depend not only upon the weight of 
oxide to be revivified, but also upon the efficiency, as shown by 
the percentage of oxygen actually absorbed, which could be 
ascertained by analyzing the air escaping from the plug, besides 
which there was the effect of pressure. Possibly a greater 
•efficiency obtained at the higher pressure. The slower the 
velocity of the current of air, the smaller the percentage of 
unused oxygen that would escape. 

Mr. A. Stephenson (London), in response to the invitation of 
the President, said that in revivifying in situ the real question 
was the percentage of sulphur contained in a combined form 
in the material ; or, in other words, the percentage of sulphide 
x)f iron. An important consideration in connection with this 
matter was the.liability of the oxide to heat during revivification. 
This varied according to the age of the material; and new 
oxide was more likely to fire than that which had been used for 
some time. Unless the air was admitted cautiously, the material 
would become hot, and the grids would be burned. He had 
known the plan described to be tried at several places, but re- 
jected on account of this liability to heat. Then some preferred 
to admit a small percentage of air with the gas ; and certain 
of his friends claimed to be able to use as much as 4 per cent, 
of air without spoiling their gas. But he thought in that case 
the air must be of very superior quality. He considered that 
Brin's oxygen process presented by far the best means of revivi- 
fying in situ. Perhaps Mr. Dexter could say something about 
the age of the oxide he used. 

The President thought the meeting had heard a good paper, 
and some practical remarks upon it. He had had no experience 
himself in revivifying by blowing air through the purifiers. It 
would be a good thing if some regular rule or plan for re\ivifying 
in situ could be arrived at ; and the use of pure oxygen was cer- 
tainly far in advance of air. 

Mr. Dexter, in reply, said that no doubt the question raised 
by Mr. Humphry s, and subsequently by Mr. Thomas, as to the 
quantity of air required, was interesting ; but he did not think 
it was of any practical importance. No one ever troubled about 
the volume of air that came in contact with the oxide in the re- 
vivifying-shed. He had aimed at bringing the air to the oxide 
instead of taking the oxide to the air ; and he really could not get 
at the volume of air sent through the purifier. As to the limit 
-of pressure, he saw no reason why any pressure short of forcing 
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the luteB should not be used. As already explained, be was un- 
' able to obtain a higher pressure with the blower at his command ; 
otherwise he would have tried an experiment at 6 inches- 
pressure. He did not think the friction between the air and 
oxide could t>e of much account, though the question of tem- 
perature was undoubtedly of importance. In the second and 
third experiments, though the pressure was greater, the actoal 
velocity and quantity of air passed was greatly reduced. In 
reply to the question about the narrowband of black in the third 
experiment, he did not notice any dilTerence in the hardness of 
the oxide at that point. Every chemical action required time ; 
andat the highest pressure any given particle of air remained 
in contact with the oxide for the longest period. The percent- 
age of sulphur in the oxide he used was zo ; and it was raised 
up to 50 in the'tesl-box by the repeated experiments. The 
tendency to beat was greater as the percentage of sulphur in- 
creased ; and in the last few operations he had to reduce the 
velocity of the air somewhat, so as to keep down the tempera 
ture. The heating was entirely under control. No doubt it was 
possible to blow up the box, or set the whole on fire; but there 
was no need to do so. It was merely a matter of adjusting 

iTEs OF Thanks. 

hen accorded to the readers of papers i 
onthampton Gas Company and Mr. C. 
^cretar>-, for the kind and hospitable 
e Associatien; and to the Pre»dent. 
acknowledged, the meeting closed. 
embers were served with tea, &c., by 
;tors of the Company, 
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HALF-YHABLY MEETING, MARCH 19. 

This Meeting was held in the historical Guildhall at Lincoln. 
At the commencement of the proceedings, the outgoing Presi- 
dent (Mr. J. Barton, of Peterborough) occupied the chair. 

An Official Welcome. 

The Mayor of Lincoln (Mr. E. Pratt) was introduced to the 
meeting by the President, and, on behalf of the citizens, offered 
the members a hearty welcome. 

Mr. W. T. Page, Chairman of the Gas Committee of the Cor- 
poration, was also introduced, and briefly addressed the meeting. 
In the course of his remarks, he said it was only five or six years 
ago that the Corporation became the owners of ttie Lincoln 
Gas- Works, which had previously been successfully carried on 
by a private Company. The acquisition of the works by the 
Corporation arose in consequence of the Company applying to 
Parliament for extended powers with reference to capital ; and 
at the same time they desired to be placed under the sliding 
scale. The Corporation thought it their duty to find out what 
would be the effect of the sliding scale upon the consumers of 
gas ; and it was found that the shareholders would have been 
able by it to pay at once an increased dividend. Negotiations 
then took place between the Corporation and the Company, with 
the result (he was speaking from memory) that the shareholders 
were assured their maximum dividends in perpetuity ; and he 
thought the city had no reason to be dissatisfied with the bar- 
gain. Speaking with reference to the policy which the Corpora- 
tion had adopted in regard to the gas uoderiaking, he said that, 
of course, as far as the Committee were concerned, they were 
at first pure novices in gas matters ; and personally he did not 
know a great deal now. It was suggested to the consumers 
that, if the Corporation purchased the works, there would be a 
reduction in the rental paid for meters, which was then is. per 
quarter. The further hope was dangled before their eyes that 
the Corporation would be able to produce and supply gas con- 
siderably cheaper than the Company. It was a great deal in 

G 
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favour of Mr. Carter, their excellent Engineer, when he said that 
these results were accomplished in a very short time ; for whereas 
in the case of many other undertakings the price of gas had 
been increased^ in Lincoln they had been able to reduce the 
meter-rents to 6d. a quarter, and the price of gas to 2S. 6d. per 
looo cubic feet — a price which must be eminently satisfactory 
to the purchasers of the commodity. The Committee urged 
upon Mr. Carter that the gas he produced should not only be 
cheap, but of the very best quality and of the greatest purity : 
and it seemed to him (Mr. Page) that if the proprietors of 
gas-works were to hold their own, and to discharge the duty 
they owed to their consumers, they must see that the article 
they supplied was beyond question as regarded its illuminating 
power and purity. 

Mr. C. £. Jones (Chesterfield), in proposing a vote of thanks 
to Mr. Page for his remarks, said it was very gratifying to the 
members to hear how successfully the Lincoln Gas- Works had 
been managed. If it were otherwise, they would have been 
somewhat disappointed, knowing what manner of man Mr. 
Carter was, and also the great ability and assiduity he brought 
to bear upon the duties he had to perform. They had to con- 
gratulate Mr. Carter on possessing such a very able Chairman 
as Mr. Page. 

The motion was carried by acclamation. 

Minutes of Last Meeting. 
The Hon. Secretary (Mr. H. Wimhurst, of Sleaford), then 
read the minutes of the meeting held at Great Yarmouth in 
September last year, which were confirmed. 

Election of New Members. 
On the proposition of Mr. Jones, seconded by Mr. F. Weller 
(Southtown, Yarmouth), the following gentlemen were elected 
members of the Association : Mr. C. Panchen, of Yarmouth ; 
Mr. J. W. Portass, of Bishop*s Stortford ; Mr. C. G. Grimwood, 
of Sudbury ; Mr. J. Mason, of Oakham ; Mr. H. D. Duesbury, 
of Cambridge ; and Mr. Brooke Gibson, of Haverhill. 

Annual Report. 
It was agreed, on the motion of the President, seconded by 
Mr. T. Greaves (Melton Mowbray), that the annual report of 
the Committee should be taken as read. It was as follows : — 

Your Committee have pleasure in presenting their second annual 
report to the members of the Association, and express satisfaction at the 
progress made by so young an institution. Two half-yearly meetings 
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have been held — the spring meeting at Peterborough, and the autumn 
meeting at Yarmouth. 

The number of members on the ist of January, 1890, was 39 ; 10 
new members were elected during the year ; and 5 members resigned — 
leaving the number of 44 as members on Jan. i, 1891, which number, 
the Committee hope, will be largely increased in the near future. 

The balance-sheet shows that the year b^an with f/j 8s. 3d. in 
hand ; and subscriptions were received amounting to ^26 6s. — ^a total 
o^ /33 14s- 3d. The expenditure has been /17 9s. 8d. ; leaving a 
balance in hand at the end of the year of /16 4s. yd., and only one 
subscription outstanding. 

At the spring general meeting, the President (Mr. John Barton) 
delivered his Inaugural Address, which was of great interest to the pro- 
fes.sion. Mr. W. Drewry also contributed a paper upon "Experience 
with Subsided Gas-Mains," from which proceeded a good discuission. 
The members then made an inspection of the Peterborough Gas- 
works, and also of the Cathedral ; afterwards dining together. 

The autumn meeting of the Association was held at the Town Hall 
Yarmouth, when practical papers were read by Mr. James Lees and 
Mr. J. £. Buckle— on " How to Maintain and Increase the Popularity 
of Gas" by the former, and on "General Matters connected with 
the Working of Small Gas- Works" by the latter gentleman 
Both papers were fully discussed by the members. Mr. John Cartel 
was elected President ; Mr. A. Mead, Vice-President ; Mr. H. Wim- 
hurst, Hon. Secretary and Treasurer ; and Messrs. A. Mitchell, £. J. 
Brockway, and C. W. Grimwood, on the Committee for the ensuing 
year. Upon the conclusion of the business of the meeting, the mem- 
bers took lunch together ; afterwards visiting the works of the Great 
Yarmouth and the Gorleston and Southtown Gas Companies, over 
which they were kindly conducted by Mr. W. J. Carpenter, Engineer 
of the former Company, and by Mr. F. Weller, Engineer of the latter 
Company. The members then proceeded by coach to Somerleyton, 
and visited the grounds of Sir Saville Crossley, Bart., M.P., whose 
kindness was much appreciated ; returning to Yarmouth to dinner, 
under the presidency of the President, supported by the Mayor of 
Yarmouth and the Directors of the Gas Companies. The thanks of the 
members are due to Mr. W. P. Brown, Mr. W. J. Carpenter, and Mr. 
F. Weller, for making the local arrangements for this meeting, which 
one and all so much enjoyed. 

The thanks of the Committee are due to those gentlemen who have 
supported the work of the Association by the reading of papers ; 
thereby rendering great service in promoting knowledge which must 
be of benefit to the members generally. 

The Committee hope that each member will use his influence on 
behalf of the Association, in the reading of papers and by inducing 
other gentlemen to join in the work of the Society by becoming 
members. 

G 2 
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The New President. 

Mr. Barton said the time had now arrived for him to leave the 
chair ; but before doing so, he wished to thank the members 
for the assistance they had rendered to him during his year of 
office, and also the gentlemen who had contributed papers at 
the meetings. He must also thank their esteemed Secretary ; 
for he had made the work of the year very light, and had been 
indefatigable in carrying out his onerous duties. He wished 
Mr. Carter every success, and trusted that the kindness and 
courtesy which he had personally experienced would be extended 
to him, and that, at the close of his term of office, they would 
be able to look back on a profitable and interesting year. 

Mr. J. Carter (Lincoln) then took the chair amid applause, 
and proceeded to deliver the following 

INAUGURAL ADDRESS. 

In addressing my observations to you from the presidential 
chair, ailow me at once to express my deep sense of the honour 
you have conferred upon me. It will be my duty and privilege 
to serve the interests of the Association during my year of office 
to the best of my ability ; and when, at its close, I relinquish the 
dignity and responsibility of the chair, I shall be satisfied if I 
have earned the verdict of your approval. 

I do not claim for my remarks that they are likely to contain 
anything new to you ; but I propose to refer briefly to some of 
the circumstances which at the present moment are of interest 
to us as an Association of Gas Managers. It may be said, I 
think, that the matters of the greatest importance to us, and 
which have during the past year most deeply affected the inte- 
rests of the industry with which we are connected, are of an 
external rather than of an internal or technical character. One 
or two subjects of the latter description, however, may be 
worthy of passing notice. 

In the early months of last year, the new principles with 
regard to the guide-framing of gasholders which are associated 
with the name of Mr. W. Gadd, were put to the test of practical 
working, when a new double-hft holder was erected at North- 
wich ; the usual upper guides being entirely dispensed with. 
The wire -rope system of Mr. Pease has also received its share 
of attention. As far as experience enables us to form a judg- 
ment, we have no reason to doubt the success of the new 
inventions ; and those gentlemen, by their industry and skill, 
have laid not only managers, but proprietors of gflis under- 
takings under great obligations to them. You all know perfectly 
well what a large proportion of the expended capital of a gas 
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undertaking is absorbed by the holders. Speaking generally 
not less than one-sixth of the entire capital outlay is spent upon 
this part of the plant ; and in smaller works the proportion will 
reach one-fourth. Such a material diminution in the cost of these 
vessels as is effected by the new system, will prove of great benefit 
to us. Capital charges constitute a most potent factor in de- 
termining the commercial success of any industrial concern ; and 
with regard to our own, this is a decided step in the right direc- 
tion. It is not simply a modification ; it is a revolution in gas- 
holder construction, and is in itself sufficient to mark the past 
year, and make it memorable. 

The year will also be remembered as that which witnessed, 
if not the introduction, at any rate the adaptation of the 
principle of the inclined retort. As it has not yet passed out 
of the experimental stage, it is too early to say whether it will 
generally replace the horizontal system with which we are ail 
familiar. In several places the inclined retort is being, or is 
about to be, subjected to a practical test ; and we shall await the 
result with great interest. Such a complete modification of the 
conditions of carbonization as will obviate the heavy and ex- 
hausting labour which at present characterizes our retort - 
house work, will be well worth the additional cost the new 
settings involve. 

In the face of the competitive lighting agencies which we 
have to meet, the industry generally, judging by the published 
reports, is in a very sound and satisfactory condition ; and a 
large extension of business, partly accounted for by the excep- 
tionally severe winter through which we have recently passed, 
is the general experience of gas managers. Upon the first in- 
troduction of electric hghting into this country, the gas indus- 
try was thought by some to be threatened with speedy extinc- 
tion. The value of its securities fell to a very considerable 
extent ; and apparently the impression seized the minds of not 
a few that gas was one of the resources of civilization which 
was about exhausted, and would very shortly be regarded only 
as a relic of the past. How completely these prognostications 
have been falsified, is matter of history. The growth and 
development of gas manufacture throughout the country since 
that time is striking. Taking the figures contained in the 
Board of Trade returns for 1882 and 1889 as the basis of com- 
parison, the tonnage of coal used in the manufacture of gas 
during that period increased from about 7^ millions to rather 
more than 9^ milhons per annum— equal to 32 per cent. ; and 
the make of gas shows an annual increase of 35 per cent. One 
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very satisfactory feature ia counectioD with these focta is, that 
even in districts where the electric hght has been most largely 
adopted, the development of the business of gas undertakings 
has not, to any appreciable extent, been impeded. Gas and 
electricity appear to grow side by side. 

More than this, the manufacture of gas is conducted ooder 
much more improved conditions than obtained twelve or fouiteeo 
years ago. The coal is carbonized with a less expenditnre of 
fuel, and better results are being obtained. Managers were 
satislied with a malte of 9000 cubic feet to the ton even in fairly 
large works ; but now we are not content unless 10,000 cubic feet 
to the ton are accounted for in the rentaL The selling price, 
owing to the improvement in manufocture and the extension of 
business, has during these years been materially reduced. In 
addition to all this, we have now much t)etter appUances fortbe 
consumption of gas ; and, owing to the labours of Siemens and 
others, we may be supplied with burners by which a duty of 10 
candles per cubic foot can be obtained from gas having a photo- 
metrical value of from 16 to 17 candles. These facts are In- 
teresting in themselves ; but, taken together, they indicate that, 
commercially considered, the gas industry is in all respects in a 
much stronger position than formerly, and therefore better able 
to maintain its ground among the various competing illuminants 
occupying the attentioD of the pablic. 

If this position is to be maintained, a low selling price is an 
indispensable condition. That the quality of the gas supplied 
must he satisfactory, both with regard to its illuminating value 
and its purity, goes without saying ; but consistently with this it 
cannot be too strongly urged that our chief element of strength 
lies in the cheapness of the article we manufacture and supply. 
Given a low seiling price, we can successfully compete with 
other Uluminants, and may with confidence expect an increased 
demand for domestic and industrial purposes. 

However deeply convinced the manager may be of the policy 
of supplying cheap gas, and however desirous to do so, present 
conditions are certainly not favourable. We have within the 
past eighteen months experienced an unexpected rise in the 
price of coal, in many cases am^ntating to from 4s. to ss. per 
ton ; and the manufacturing Jlbst of gas has beei 
once by 6d. per 1000 cubic fe,^. It is true that col 
higher prices ; but the value of other reudual pre 
been to any appreciable exte q^ enhanced, and s 
part of this extra charge fall:^ upon the under 
question which exercises our mind's just now is, Will 
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the high price at which it now stands ? After the experience 
of the past two years, he would be a bold man who would 
venture on such a prediction. Last summer we heard a great 
deal concerning a supposed ring formed by the gas-coal 
owners of a certain district ; and in all probability some 
sort of an arrangement existed, the purpose of which was to 
secure higher contract prices than, in our opinion, the circum- 
stances justified. The combination to some extent succeeded ; 
but though such a movement may temporarily occasion much 
inconvenience and expense to those in the market, it cannot 
in the nature of things exist for any length of time. The ordi- 
nary conditions of trade, which really determine commercial 
values, will inevitably assert themselves. Probably we shall see 
some reduction in the price of coal ; but there are no present 
appearances which warrant us in expecting a return of the 
exceptionally low rates which prevailed two or three years ago. 
As far| as I am able to judge, that is placed out of the range 
of probability by the increase of miners* wages and by the 
equilibrium which has apparently established itself between 
the supply and the demand. 

Another phase of the coal question has been brought pro- 
minently before us recently, in the difficulty of obtaining regular 
and adequate supplies. It is now the inevitable practice of 
coal-owners to protect themselves against any liability to 
deliver during strikes, and to insert in the contract notes a 
special clause for that purpose. The gas manager, therefore, 
who would face the winter season &ee from anxiety with regard 
to his supply of coal, must make provision for larger stocks 
than were, under more settled conditions, necessary. A month's 
consumption in midwinter should be the minimum store, and 
where possible even double this quantity. This may require, in 
some cases, considerable outlay in providing storeage accommo- 
dation, and in all cases would involve the employment of a 
larger amount of working capital. But it is far better to spend 
in this manner and be safe, than to incur the expense of rushing 
into the market in the midst of a panic, and bear the strain and 
anxiety which a failing coal supply invariably occasions. 

Another element of a disturbing character is to be found in 
the unsettled relations between employers of labour and their 
workmen. As one of the great industries of the country, gas- 
works have been directly affected thereby. In the district 
covered by this Association, we have, scattered over a wide area, 
a large number of small works ; therefore the labour question 
is not of such vital personal interest as in other parts of the 
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country. Nevertheless, I would take this opportunity of stating 
my conviction that, in the interests of capital and labour alike, 
some method of settling industrial disputes might, and ought to 
be adopted, other than the barbarous, inconvenient, and to all 
concerned, very costly mode of resorting to strikes, of which we 
have had, during the past year or two, so many deplorable 
examples. It is a matter for congratulation that Her Majesty's 
Government, sensible of the great evils which are associated 
with, and arise out of, these frequent conflicts, have appointed 
a Royal Commission to inquire into the whole labour question. 
If their action eventuates in the adoption of some method which 
will provide for the settlement of labour disputes, without re- 
course to open rupture, they will render to the commercial 
interests of the country a service of the most extreme value. 

Industrial wars, like national wars, seldom produce a satis- 
factory solution of the questions in dispute ; but often create 
great bitterness, and sometimes leave behind them conditions 
which lead to further trouble. They are costly alike to master 
and man, and productive of great inconvenience to the public 
generally. More than this, strikes in gas-works, while they 
frequently involve the men and their families in much suffering 
and privation, may have a disastrous effect upon our business. 
Gas as an illuminant is popular. In the home, for cooking and 
heating, and in the workshop, for motive power, it is becoming 
increasingly popular. But if, owing to labour disputes, the 
public confidence in the regularity of supply is destroyed, we 
shall impede the development of business in this direction, 
even if we maintain the ground already occupied. For this 
reason, strikes should, if at all possible, be avoided. Personally, 
I should be pleased to see the Council of The Gas Institute 
taking action with a view to the establishment of a Board of 
Conciliation for the prompt adjustment of any difference which 
may arise in connection with the labour question as it concerns 
gas-works ; and I hope that such action will not be regarded 
as beyond the range of practical politics. A Board composed 
of a number of gentlemen of high character and position, 
representing the employer, and an equal number of repre- 
sentative workmen, would, in my opinion, under all circum- 
stances, be quite competent to arrange any matter of contention 
which might arise. At any rate, in other industries we are not 
without examples of the successful operation of such a repre- 
sentative authority as that I suggest. 

The question of railway rates is also worthy of special notice, 
and may, to a serious extent, adversely affect the gas interest in 
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common with others. I need make no farther apology for 
referring to this matter than to state that the freight bill of an 
average gas-works will exceed the total amount paid for labour 
in all departments ; and in this district it amounts, at a mode- 
rate estimate, to from 6d. to gd. per 1000 cubic feet of gas made. 
Any proposed increase in these charges becomes a very serious 
matter. In the schedule of rates and terminal charges, which 
is still under discussion, the railway companies seek parlia- 
mentary sanction to certain maximum charges, which are much 
higher than those in force at the time the schedule was prepared. 
As the result of a protracted inquiry ordered by the Board of 
Trade, the original schedule has been revised, and consider- 
able alterations and modifications made. The revised schedule 
is strongly opposed by the companies ; and the question has 
still to be fought out in the Parliamentary Committee-room. We 
cannot afford to regard these proceedings with indifference; 
nor can we object in principle to the appUcation of the com- 
panies for standard maximum rates. In connection with the 
undertakings we represent, we have maximum prices, which 
have been fixed by legislation. But in our case the interests of 
the public are safeguarded by the well-known provisions of the 
Gas- Works Clauses Act, 1847, which limit the dividends payable 
by gas companies, and empower local authorities, under certain 
conditions, to compel a reduction in the price of gas. It is not 
so with railway companies, although in many districts they 
possess a complete monopoly. This is not a matter of great im- 
portance to those among us who are fortunately placed at com- 
peting points. Where two or more railway lines run into the same 
town, competition will certainly operate to prevent the imposition 
of excessive charges ; but in many places in the Eastern Coun- 
ties, where our friends are entirely in the hands of one company, 
they will be subject to whatever charges, within the maximum, 
the railway authorities may determine to exact, and my experience 
convinces me that the impost will not be likely to err on the side 
of moderation. The result of the agitation may be a schedule 
of rates to which no reasonable exception can be taken, as the 
various commercial communities are fully aUve to its import- 
ance, and powerful organizations are acting in the general 
interests of trade. In our own industry the managers in the 
Midland district have taken it up, as it affects their particular 
neighbourhood ; and I hope we shall have no occasion to regret 
that this action was not more general. 

These are the principal difficulties which, at the present 
moment, threaten us. At one time they would have been met 
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by the ready method of increasiDg the price of gas. Happily we 
have come to regard this step as detrimental to the business 
with which we are associated. Just in the proportion that we 
raise our price, we weaken our position, and play into the hands 
of our competitors. The sounder policy is to encourage and 
develop the use of gas for general purposes, as a means of enab- 
ling us to avoid the necessity of an advance in the selling price. 
Something has already been done in this direction ; and we have 
been in the habit recently of congratulating ourselves upon the 
success of our efforts. We hear of lo, 15, and 30 per cent, of the 
consumers in a given district adopting gas as a means of cook- 
ing, and the summer consumption increasing by 20 per cent. 
This is satisfactory so far as it goes ; but we have only touched 
the fidnge of the question, and a wide field is ready for cultiva- 
tion. Gas-cooking stoves are still, in the main, the luxury of 
those in easy circumstances ; it is our business to make them a 
necessity in the humbler home of the artizan. Given cottage 
cookers, substantially made, and at a moderate cost, fixed at a 
nominal rental in the homes of the working classes, and we should 
discover opportunities for popularizing the use of gas to an extent 
not yet realized. We are too much in the habit of supposing 
that exceptional precautions are necessary with the smaller 
consumers to insure payment of the accounts when due ; and 
so, whenever this subject is discussed, it is always in connec- 
tion with deposits, prepayment meters, weeldy or monthly 
collections, and the like. I question the necessity, and 
altogether dispute the policy, of such steps. We recognize that 
a greater spirit of enterprise should be introduced into our 
administration ; but we should also be prepared to take the risk 
which is associated therewith. With regard to this class of 
small consumers, my opinion, founded upon experience with 
thousands of them, enables me to state that the risk will be no 
greater than with other classes. I have upon my books a great 
number of working men consuming from 8000 cubic feet to 
10,000 cubic feet per annum. The accounts are collected 
quarterly, are paid regularly, and with exceedingly little loss. 
I am satisfied that a bold policy in this particular presents great 
opportunities ; for while maintaining the pre-eminence of gas as 
an illuminaut, its establishment as a necessity in the houses of 
the masses for domestic purposes would place our industry in 
an impregnable position. 

Mr. J. Hepworth (Carlisle) proposed a vote of thanks to the 
President for his exceedingly able address. He had heard a 
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good many addresses of a similaf character, but he did not think 
there had been one which had interested him so much. 

Mr. Barratt, in seconding the motion, alluded to the remarks 
made by Mr. Page early in the proceedings. He said it was 
quite right that gas should be made cheap and good ; but he 
did not think that corporations should arrogate to themselves 
the credit of making gas cheaper than private companies. The 
Lincoln Corporation were certainly much larger than the 
Grantham Gas Company ; but the members would not be very 
much surprised when he told them that they delivered gas at the 
^same price in Grantham as they did in Lincoln, notwithstanding 
that the make in Lincoln was some three or four times more. 
Though he might be charged with egotism, he could also say 
that his gas was quite as good. 
The President briefly acknowledged the compliment. 

Vote of Thanks to the Ex-President. 

Mr. Jones moved a vote of thanks to the Ex- President for the 
satisfactory manner in which he had performed his duties during 
the past year. 

Mr. C. W. Grimwood (Sudbury) seconded the motion, which 
was carried with applause. 

Mr. Barton acknowledged the vote in a few suitable words. 

Mr. Barratt then read a paper entitled — 

SOME THOUGHTS ON GAS-METERS. 

The importance of the subject I have chosen must be my 
apology for appearing before you to-day with this paper. Year 
after year papers have been read at meetings of Gas Associa- 
tions on almost every matter connected with the manufacture 
of gas — retorts, ascension-pipes, hydraulic mains, condensers, 
purifiers, scrubbers, &c. But comparatively few engineers have 
treated upon the machine that measures, or is supposed to 
measure, the gas delivered to the public. True, the late Mr. 
F. W. Hartley read a valuable paper on '* Gas Measurement,** at 
*the meeting of the British Association of Gas Managers in 
Dublin in 1871. Mr. Hartley then gave his reasons against the 
use of dry meters, and explained his reasons for preferring wet 
meters. An interesting discussion followed, in which Messrs. 
Warner (of South Shields), Spice, and Anderson (of London), 
took a prominent part. The subject was not referred to again till 
1874, when Mr. Warner read a paper, which will repay perusal, 
on " Wet Meters," at the meeting of the British Association. 

In 1875 the British Association held its annual meeting in the 
hall of the Philosophical Society, Leeds, under the presidency 
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of our old friend, Mr. James Paterson, F.G.S., of Warrington. 
At that meeting a paper was submitted by Mr. J. Douglas, of 
Portsea, on the " Systematic Testing of Consumers' Meters." 
A very lively discussion followed, in which I took part. Those 
who wish to understand the vagaries of dry meters will be amply 
repaid by a perusal of Mr. Douglas's paper, as some interesting 
statistics were furnished. At the meeting to which I allude, I 
made the following remarks : 

I did not speak merely as a gas manager, but as having been the meter 
tester for five or six years for the Corporation of Leeds. During that time 
10,000 meters, wet and dry, passed through my office. A long time before I 
left the service of the Corporation, my faith in dry meters had entirely dis- 
appeared ; for I never found one dry meter that would register the same 
under all circumstances. Take a two or three light meter, and test it under 
5-zoths pressure ; and it might be found to register within s per cent, of the 
quantity it was marked to pass. But pass through that meter from 12 to 1 8 
cubic feet of gas, and it would vary. If 18 cubic feet were passed, it would 
be from 5 to 6 per cent, slow ; if the same quantity of gas was passed through 
it at a slower rate, it would be found to be what it was alleged to be 
when sent out from the manufactory. On one occasion, I wrote to 
Mr. Joseph Adamson, one of the first Presidents of this Association [the 
British Association of Gas Managers] , stating there was not a dry meter that 
had come under my own observation through which I could not get as much 
gas, without any registration, as the meter was sent out to pass. This state- 
ment was communicated to a dry-meter maker, who came to me, and said he 
would undertake to make a lo-light test-meter that should be absolutely 
correct under all circumstances. This was arranged accordingly ; and a 
clause was put in the agreement, that the meter was not to be paid for imtil 
certified by me to be correct. The meter came down, and was put through 
several tests ; but, before the testing was over, there was a variation of 
registration, as against the gas company, of no less than 7) per cent. The 
firm vras never paid for the meter, and that meter is still in my possession. 
I had then been in my present situation about twelve months. When I first 
went to Grantham, I tried to ascertain the leakage in the place, and, to my 
astonishment, found it to be 25 per cent. I was certain that this 25 percent, 
could not go through the mains in the streets ; and I therefore proceeded to 
discover the proportion of dry meters to wet throughout the town, when, to 
my great sorrow, I found that I was up to the shoulders in dry meters. At 
Christmas last I took the inspector's book and found no less than 20 dry 
meters standing which had not registered anything for the three months pre* 
viously. I then went to the rental, and found there that they had not re- 
gistered one- half the consumption of the prior quarter. At the close of the 
next three months, the inspector's book showed that ten more meters had 
stopped ; so that, out of 1400 meters, there had been stopped, in six or nine 
months, no less than 30. I followed the last-named meters backwards, 
and found that they had been like their fellows in the quarter before, they had 
stopped. On the other hand, I must mention that, during the whole of the 
time, very few wet meters had come under my notice which were not within 
s or 3 per cent, of being correct. 
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Since making the foregoing statement, I have seen no reason 
to alter my opinion, except that a more extended experience 
has caused me to have less faith than ever in dry meters. At 
the same time, I do not deny that in some places, and under 
some circumstances, there may be some advantage in having a 
dry meter. 

A short time ago a pamphlet was sent to me by post, and I 
must confess on reading it I was astonished that such a pam- 
phlet had been forwarded to any intelligent gas engineer or 
manager. Did the author think that gas managers in the 
Eastern Counties had prepared themselves for a six months* 
incarceration in Bracebridge ? or that they had bid good-bye to 
their common sense ? or that they had thrown their judgment 
and experience on the neck of chance ? I regarded the pam- 
phlet as an insult to us all. It contains little that is new ; and 
much that is contradicted by everyday experience. The 
author states that, under certain conditions, a wet meter can be 
adjusted to measure accurately ; and every manager of gas- 
works, worthy of the name of manager, knows well and sees 
that the conditions are complied with. Here the fact is ad- 
mitted that a wet meter can be made to register correctly ; and 
this is more than I dare to say of a dry meter. It is stated that 
wet meters are used for experimental purposes with the photo- 
meter. This being admitted, why, if the dry meter is the best, 
the most accurate, and the steadiest when at work, is not a dry 
meter used for testing purposes? This is rather significant. 
But let me go further, and let me ask if it is not true that every 
test-holder passed and stamped by the Government Depart- 
ment is, without exception, a wet meter. Then we are told that 
gas companies using wet meters exclusively may lose 10 or 20 
per cent. ; but it may be said with equal truth that they may 
not. In my own case, I am sure I do not ; and I beUeve there 
are other companies who do not suffer by their use. Then, 
again, we are told that it can be proved, from the books of 
certain companies, that a very large increase of gas rental is 
caused by substituting dry meters for wet. The books of my 
Company prove the reverse, as our rental has increased by sub- 
stituting wet for dry meters ; and, further, the price of gas has 
been reduced from 5s. per 1000 cubic feet to 2S. 6d. per 1000 
cubic feet, at which price it stands to-day, and we do not deliver 
a less quality than 16 to 17 candles. Then, as to the recent 
frost, we have about 2000 meters in use in the town ; and out of 
this number only from z to 2i per cent, caused us any trouble, 
and in many cases we found it was the service-pipes that were 



94 EASTERN COUNTIES ASSOCIATION. 

at fault, and not the meters. We had no station without gas ; 
no churches, chapels, or public rooms. Give me a good wet 
meter ; and I will run the risk of deficient services. 

But it may be asked whether dry meters do not register fast 
as well as slow, and whether the one does not balance the other ? 
I answer, *' Certainly not." If this were the case, the element of 
unfairness to the consumer would come in. No company should 
depend upon averages for their revenue. It would be immoral 
to continue to work under such conditions. What right have we 
to make Mr. Jones pay for Mr. Brown ? Is there anything more 
calculated to cause dissatisfaction than a system of this descrip- 
tion ? The man who attempts to work it is not wise. A customer 
of mine became dissatisfied with his wet meter. He thought it 
registered too much, and expressed his desire to have a dry 
meter in its place. I ordered the meter to be changed. A few 
months afterwards I met 'this customer, and he then informed 
me that his gas bill was larger than before, and that he should 
like his old wet meter back, which was done. 

But I am told all objections can be overcome by a constant 
and systematic testing of dry meters. On the assumption that 
this can be done, what will be the cost of furnishing a room with 
a test-holder and all its fittings ? Our friend, the President, and 
perhaps a few others, might be able to do this ; but it is beyond 
the power of others. If they cannot get the necessary appara- 
tus, what are they to do ? Their only plan would be to send 
the meters to the nearest testing-station and have them tested, and 
if correct, returned. But if found incorrect, what then ? They 
would require to be sent to a meter repairer, and that means a 
pretty little bill. Why are we to have this inconvenience and 
cost with dry meters when we can have a meter that does not 
necessitate such trouble and expense ? There can be but one 
reason, and that is to keep dry -meter manufacturers in work 
repairing their own meters. 

A great deal of sympathy is professed for our friends in the 
North ; but I am quite sure they are wide enough awake to take 
care of themselves. Mr. Johnson, of London, stated, at the 
Leeds meeting in 1875, that " the wet meter was undoubtedly the 
most accurate instrument. It could alwa}^ be depended upon ; 
and he scarcely knew an instance in his experience, with 1000 or 
2000 he had tested, in which a wet meter had allowed gas to 
pass unregistered." Mr. Helps, of Bath, stated that " during 
the last six months the trouble and worry they had had with 
stopped dry meters was something more than he could tell ; 
sometimes the thing had continued for two or three quarters 
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without notice of the inspector. There was not only the loss 
thus occasioned, but the discontent engendered among the con- 
sumers, who could hardly be persuaded to believe they had had 
gas which had not been registered.** Mr. Foulis, of Glasgow, 
said '* he had in his city something Uke 160,000 meters, 75,000 
of which were two-light meters. Five years ago he had no less 
than 20,000 dry meters number nothing. Half his meters were 
wet and half dry ; and he was perfectly certain that, for every 
single wet meter taken down for non-indication, he took down 
ten dry meters. During every inspection, 30 or 40 dry meters 
were brought in daily, simply for doing nothing, though very 
often the mere shaking of them would make them all right. He 
had no hesitation in sa3dng that small dry meters were a very 
great source of loss.** 

Evidence like this, coming from such practical men, is worth 
tons of pamphlets sent from interested dry-meter makers. But 
no matter where they come from, my experience tells me there 
is little difference between the instruments of different makers. 
I believe one is as good as another. 

After forty years* experience, such as few men in the profes- 
sion could have had, I say, '* Give me a good wet meter and a 
good inspector, and I shall obtain all the gas I make within 
6 per cent. ; and if so I shall be able to supply gas at 2s. 6d. per 
1000 cubic feet.** I have not written this paper with the inten- 
tion of exhausting the subject, but to provoke a good discussion ; 
and I hope every man who has an3rthing to say will now say it, 
or for ever hold his peace. 

Discussum, 

Mr. F. Weller (Southtown, Yarmouth) said that he had very 
little to remark on the subject brought forward by Mr. Barratt. 
At present he had no wet meters ; and he did not intend to have 
any if he could possibly help it, as he knew it meant a good 
dea] of extra work. In his district he had reduced the unac- 
counted-for gas from 20 per cent, to 7 per cent. ; but he had 
no wet meters. They would be all right perhaps if a good in- 
spector was employed, and a little boy to run round to water 
them. The only wet meter he had was his station meter ; and 
that he had to wrap up in the winter, besides using a gas-stove, 
to keep it warm. (Laughter.) He should even take care that the 
next station meter he had was a dry one. 

Mr. C. W. Grimwood (Sudbury) said there was one side of 
this question which was not touched upon by the reader of the 
paper or by Mr. Weller — that was, the consumers* view of the 
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matter. The consumers, he held, shoald be studied as much as 
gas managers studied themselves. His practice with new con- 
sumers had been this : When one came to him, he asked him 
whether he would like a wet or dry meter. If he preferred the 
former, he put a wet one in ; but if he left the choice with him 
(Mr. Grim wood), he supplied a dry one. This plan, he thought, 
saved the gas manager a lot of trouble. They were not all in 
the position of Mr. Barratt, who could have as many inspectors 
as he chose to look after the meters ; and for his own part the 
fewer wet ones he had, the better he liked it, as it gave him less 
to do. He thought it was the duty of meter makers to produce 
a good dry meter — one that was as good as any wet meter ; and 
if they could not do this, it was time they gave way to a new 
race of manufacturers. But his experience was that dry meters 
were as good as wet ones ; and he should pin his faith to them. 
It was very important that gas managers— especially in small 
works where a large staff was not kept — should see that their 
meters were maintained in good condition. He beUeved that 
meter manufacturers would send men to any small gas-works, 
with proper appliances (which could be fitted up in an ordinary 
room), and, for a very reasonable charge, they would test all 
the meters in the town. He thought this was a wise thing for 
gas managers to have done periodically. 

Mr. W. DuESBURY (Cambridge) said he had used both wet 
and dry gas-meters. As a correct measurer, he preferred the 
former ; but, on the other hand, he was not particularly in favour 
of using them if they were more troublesome than dry ones. In 
Derby, where he formerly was, they had about 16,000 meters, 
among which he did not think there were 100 dry ones ; but at 
Cambridge, where he was now, they had not a dozen wet ones. 
He believed, however, that more of these dry meters stopped 
registering than there would be if they were all wet ones ; but 
he admitted that they saved a good deal of the expense which 
was involved in attending to wet meters in frosty weather. He 
might say that, as far as he could remember, the loss of gas both 
at Derby and Cambridge, was about 5 per cent. There was 
something to be said in favour of each class of meter ; and so 
they should be slow to condemn either. They were both useful 
instruments; one kind being of more use than the other in 
different places. 

Mr. W. H. Man WARING (Lincoln) said that Mr. Barratt had 
referred to Mr. John Douglas's paper read before the British 
Association of Gas Managers in 1875 ; but he omitted to state 
that that gentleman quoted some statistics which were supplied 
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to him by Mr. John Field, who was then the Accountant of the 
Imperial Gas Company. These figures showed that the Com- 
pany had about 70,000 dry meters in use in 1874; and that the 
testing of them during the three previous years revealed the 
feet that the total effect on the rental by defective meters was 
not more than o*oo8 per cent. Of course, previous to that time 
the meters were periodically inspected, and so kept in a state 
of repair. Mr. Barratt had also omitted to mention some of the 
evils that were inherent to wet meters. He (Mr. Manwaring) 
had syphoned water from a wet meter until it flew from the 
index-box without the float dropping. If the water had evapo- 
rated to such an extent that it unsealed the inlet-pipe, a serious 
explosion might have taken place.. These risks were entirely 
done away with in a dry meter. 

Mr. £. J. Brockway (Cleethorpes) said his experience as a 
gas manager was that both wet and dry meters had their places 
under different circumstances, but Mr. Barratt had made a most 
sweeping denunciation of the latter. Take two extreme plSices 
in a district. In one town the gas company did the fitting work^ 
or at least had control of the fittings ; and in the town they had 
all wet meters. They had the meters placed in low and com- 
paratively cool places, and they saw that the pipe in each house 
was laid with a proper fall to the meter, and that a syphon 
was conveniently placed for catching the condensed water* 
Under conditions like this, the registration of a good wet meter, 
say with a compensating arrangement, or a Warner and Cowan 
drum, was all that could be desired. But in the other town, the 
speculative builder ran riot ; and houses were put up as cheaply 
as possible. The commonest gas-pipes that could be obtained 
were fixed along the walls of these houses ; and after a time 
they began to sag. Then the meter would perhaps be placed 
in a cupboard close to the kitchen range ; the result being that 
a wet meter in a house fitted like this was a perfect nuisance^ 
and the gas company had either to take it out and put in a dry 
one, or lose a consumer. As to the manufacture of meters, 
there was no doubt that a dry meter required considerably more 
care in its construction than a wet one. The diaphragms had 
to be selected from the finest skins ; and great care was neces- 
sary in sewing the ends so that the needle should not puncture 
right through. The valves, too, often got a deposit on the face 
in a little time ; and this allowed a small percentage of the gas 
to go unregistered. If wet meters were used, they should be 
attended to at intervals of six weeks, or at least once a quarter ; 
and in the case of dry meters, after the first five years, theyr 
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should be taken out and tested periodically — at least once in 
two years. If this was done, he believed the percentage of un- 
accounted-for gas would not be more than in places where wet 
meters were used. 

Mr. A. Drage (East Dereham) said that in his district he had 
mostly wet meters ; but it was interesting to notice that during 
the recent frost he had only one dry meter stop, as against 
twenty wet. In the Journal of Gas Lighting for Feb. 18, 1890, 
it was reported that they had lost more than 20 per cent, of 
gas. He asked the Local Board at the time to have all the 
meters tested. This they did ; and it was found that the dry 
meters (they had only about 20 out of 300) were all correct, but 
some of the wet ones were as much as 100 per cent. slow. 
(Laughter.) However, they had not been tested for a good 
many years. He was now pleased to be able to say that he had 
reduced his unaccounted-for gas very considerably ; in the past 
quarter, it only amounted to 4 per cent. 

Mr. C. £. Jones (Chesterfield) said that he had hoped that 
these old trade controversies had been relegated to the " limbo 
of the dim and misty past.'* But their friend Mr. Barratt was 
nothing unless he was original ; and coming as he did of a 
fighting stock from Yorkshire, it was not at all surprising to see 
him on the " war-path " of the dry meter makers. He thought 
that this question of meters had been completely thrashed out 
at Leeds ; and it was a great pity that trade jealousies should 
have stirred this mud up again. He failed to see what purpose 
was served in bringing it up periodically, because it only led to 
prejudice against the sale of gas. With regard to the two 
classes of meters, there was no doubt that the dry ones were 
delicate instruments. They were constructed of different kinds 
of material ; and there was the liability of the diaphragms or 
skivers (as they were technically called) to get hard and some- 
what unworkable, and also the risk of the slide-valves bendinfr. 
So that, however worthy the dry meter was of their admiration 
as a piece of mechanism, these things showed that it was a very 
delicate machine. In the case of the wet meter, the variations 
which occurred — and they were very small — were simply due to 
the water-line. Most of the complaints which they had heard 
with regard to wet meters came from gentlemen who appeared 
to consult their own convenience ; and he would recommend 
them to advise their Boards to give them more assistance, so 
that someone else could look after the meters, and leave them 
free to attend to their duties on the works. The ** pitch " of the 
meter was a very important thing. As a rule it was brought into 
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the house like an enemy, and was frequently looked upon with 
an eye of abomination by the mistress of the house, and a feeling 
of alarm on the part of the servant. They found a place for it 
in a cupboard or a cellar ; and it was really a wonder that a dry 
meter, fixed in a place like that, registered at all, and that a wet 
meter did not freeze in the winter. After having made some 
humourous remarks with regard to giving the cases of meters 
a more attractive appearance, Mr. Jones said his experience was 
that in most towns a periodical inspection of meters was impera- 
tive, whether they were wet or dry ; and, moreover, by doing 
this, they would be able to detect fraud, which they could not 
do if they put a meter in a house and left it (say) for ten 
years without any attention. At Chesterfield, the meters were 
visited eight times a year ; and if he could afford it, he should 
visit them every month. The larger meters, in fact, were in- 
spected every month, and very large and wet ones each week. 
He had no predilection in favour of one or the other meter. 
When a new consumer came to him to have gas laid on, he 
fixed whichever meter he preferred; but if he left it to him 
(Mr. Jones), providing the situation was suitable, he gave him a 
wet one. There was no doubt whatever that the wet meter was 
the more accurate instrument of the two ; but so long as the dry 
meter was certified by an officer of the Crown to be a correct 
measurer of gas, and it bore the Government stamp, he took 
it to be the duty of. gas managers to accept it. In concluding 
his remarks, Mr. Jones mentioned that in his professional capacity, 
he had taken out all the meters in a town ; and he found that 
impure gas had ruined both wet and dry. Therefore the 
greater the purity of the gas which they supplied, the greater 
would be the life of the meters, and the greater the satisfaction 
of the consumers. 

Mr. Hepworth said he had listened with a very great deal 
of interest to Mr. Barratt's references to his past experience 
with meters ; and he could not help thinking, during the time he 
was reading his paper, that he held a brief for the wet meter. 
He was one of those who had had experience with both classes 
of meters. It was once his lot to be in a town of considerable 
size where nothing but dry meters were used ; but now he lived 
in a town where scarcely anything but wet ones were employed. 
The leakage of gas in the first case was not more than 5 per 
cent., and in Carlisle it was now under 3 per cent. ; and this they 
might take as evidence that it was not a matter of choice between 
wet and dry meters whether the leakage was small or large 

The meters were all carefully made, and were stamped by a 
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Government officer ; and unless they were correct within the 
limits of the Act of Parliament, it was impossible that they would 
be allowed to go into use. He hoped that, whether wet or dry 
meters were preferred by gas managers, they would, in their own 
interest and in that of the consumers, speedily arrive at the de- 
termination to have them periodically inspected. They did not 
expect their watches to keep perfect time without attention ; and 
no one could expect a meter, which had to pass through all the 
vicissitudes which they had heard of during the discussion, to go 
on for ever without inspection. At Carlisle, he had the meters 
inspected once in two months, and once a week in the case of 
large meters. In his opinion, it was also desirable that wet 
meters should be inspected each week. They had heard from 
some gentlemen that they put in dry meters instead of wet ones, 
to save a little time and trouble ; but he contended that it was not 
a question of mere trouble or of expense that should settle this 
question. One point they ought to keep before them was this, 
that at whatever cost, time, or trouble, they must attain absolute 
accuracy, if it was to be obtained. As Mr. Barratt pointed out in 
his paper, what they wanted to know was that one person did not 
pay for another person's gas. Absolute accuracy could be ob- 
tained, if they were careful in the choice of their meters in the 
first instance, and if they were afterwards careful to inspect and 
repair them periodically. As to the position in which meters were 
placed, if the proprietors of gas-works were themselves gas- 
fitters, and could undertake in every case to see that these meters 
were properly fixed, there was not likely to be much fear of the 
troubles that had been referred to. Where gas companies or 
corporations did not do fitting work, he held that they should 
point out the position in a house where the meter should be 
placed, and should also have some voice as to the kind of fit- 
tings that should be attached to it. There was one matter which 
had not been mentioned, and that was the durability of the wet 
meter. In addition to the very beautiful mechanism, especially 
in meters provided with a compensating drum, great durability 
was obtained in wet meters ; but if it were a question of economiz- 
ing capital expenditure, it would be found in the long run that the 
outlay would be greater in the case of wet than dry meters. 

Mr. Barton confessed that he felt a little reluctance in enter- 
ing into a discussion upon the subject then before the meeting, 
because they were dealing with an instrument given them as 
absolutely correct ; and unless they were very careful in what 
they said, either for or against it, and it came to the knowledge 
of the consumers, it might make them dissatisfied with both 
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wet and dry meters. In discassing this question, they had 
three things to consider : First, the capital charge for meters ; 
secondly, their durability ; and, thirdly, their correctness as to 
the measurement of the gas passed through them. Mr. Barratt 
had not given them any statistics as to the working of the wet 
meters in Grantham ; and he should have liked to know how it 
worked out per looo cubic feet of gas sold, for renewals, re- 
pairs, and inspection. He had a few figures with him relating to 
Peterborough, where dry meters were almost entirely used — in 
fact, he did not think there were a dozen wet meters in the 
town. During the past fifteen years, the highest charge per 
looo cubic feet of gas sold, for renewals, repairs, cost of fixing 
and changing meters, and inspectors* wages was o*63d. in 
1888, and the lowest o'38d., in 1886 — the average of the fifteen 
years being o*46d. During that time the unaccounted-for gas 
had been reduced from 12*14 to 6*45 per cent. 

Mr. Jones : Not through the meters. 

Mr. Barton said he did not say so. The consumption of gas 
fifteen years ago was 38^ million cubic feet ; and it was now 
rather more than 67 millions. Thus the gas consumption had 
nearly doubled, while the cost of maintaining the meters had 
been reduced, as well as the unaccounted-for gas. Besides this the 
price of gas had been reduced from 4s. 6d. and 5s. to 3s. 2d. and 
3s. 4d. He thought that dry meters, with proper attention, were 
thoroughly reliable instruments. In his case they tested at the 
works one-fifth of the meters every year ; so that all of them 
were tried for accuracy every five years — any meter which was 
found outside the range being sent to the makers for repair. 

The President remarked that, although some mild strictures 
had been passed on the wisdom of raising a discussion such as 
this, he did not think Mr. Barratt could have selected a subject 
which would have produced a more interesting or instructive de- 
bate than they had had. One or two points had been made 
very clear. One was that a low percentage of unaccounted-for 
gas was not associated merely with the use of one meter or the 
other. They had testimony from some of the speakers who used 
dry meters exclusively that the percentage of unaccounted-for 
gas was very satisfactory; on the other hand, Mr. Hepworth 
told them that at Carlisle, where he used wet meters, he was 
in the unique position of being able to report that his leakage 
did not reach 3 per cent, of the make. At Lincoln, roughly 
speaking, they had 75 per cent, of wet meters ; and their leak- 
age was only a Uttle above 4 per cent. Last year it was 4^ per 
cent. ; and this year he hoped to bring it still lower. His ovn 
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experience was that wet meters were more reliable than dry 
ones. What they had to aim at was not the saving of trouble 
to themselves, but the satisfying of the consumer that he was 
not charged for more gas than he actually consumed ; and to 
do this they must employ the meter which gave the most satis- 
factory results. In his district he had about 25 per cent, of dry 
meters, as against 75 per cent, of wet ones ; and his experience 
with these enabled him to say that a larger percentage of the 
wet meters might be declared to be correct than in the case of 
the dry ones. Of the meters that were brought to the works 
for testing, he was quite safe in saying that for every one wet 
meter that was found outside the limits of the Sale of Gas Act, 
they had ten dry meters ; and therefore, seeing that the first 
object to aim at was accuracy, he unhesitatingly said that the 
wet meter was the most reliable machine. Of course, whether 
a wet or dry meter should be fixed, was not always determinable 
by this one consideration. Reference had been made to the 
position where the meters were disposed. In the majority of 
cases, builders never dreamed of providing a place for the 
meter ; and then they had to select the most suitable they could 
find. Defective fittings also caused them a great deal of diffi- 
culty. Some gas-fitters thought that dry meters were a positive 
cure for trouble arising from water in fittings; and it often 
happened that a request for a dry meter came as a conse- 
quence of the annoyance caused by bad work. Of course, in 
some places where there was extreme liability to frost, it would be 
better to fix dry meters. The discussion, he thought, pointed 
clearly to the fact that the wet meter was the most reliable 
machine; but there might be special cases in which it was 
advisable to fix dry ones. 

Mr. Barratt, in reply, said he was exceedingly pleased with 
the discussion that had been raised by his paper. It was not 
his intention, when he prepared it, to say all that could be said 
on the subject ; and he was glad that so many gentlemen had 
taken the opportunity of giving their experience. The question 
he wished to raise was, as the President had said, which was the 
more correct measurer of the gas they supplied ? It was not in- 
tended in the paper to discuss the life or durability of meters ; 
but if the Secretary at any time wanted a paper, he should not 
object to deal with this point. Mr. Jones said he thought these 
controversies had ceased. It was the pamphlet which he (Mr. 
Barratt) had received which suggested the subject ; and if these 
controversies were to cease, then the manufacturers of meters 
must cease sending round such pamphlets. With regard to 
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what Mr. Man waring had said, he should like to ask whether 
the meter he referred to was constructed in accordance vdth the 
Sale of Gas Act, and was he right in understanding that the 
float did not come down until the water was syphoned away — 
until it came out at the index ? Was Mr. Manwaring quite sure 
the meter was perfect in every way ? 

Mr. Manwaring said that it passed gas all right. The float 
had stuck. 

Mr. Bark ATT (continuing) said as to Mr. Hepworth's obser- 
vations, he might say that he had no brief for the wet meter 
manufacturers. It did not make a fraction of difference to him. 
His only object was to get paid for the gas which his customers 
burned ; and it was their duty as gas managers to see that they 
had a machine which registered all the gas passed through. If 
a manufacturer came to him and said he could make a dry 
meter that was correct, he should be pleased to see it, and would 
give it a fair test. 

On the motion of Mr. Wimhurst, seconded by Mr. Jones, a 
vote of thanks was passed to Mr. Barratt for his paper. 

It was then agreed that the autumn meeting of the Associa- 
tion should be held at Cambridge ; and the business concluded. 
Before separating, however, the members passed a hearty vote 
of thanks to the Mayor for his kindness in allowing them the use 
of the Guildhall. 



Some of the members spent the remainder of the afternoon 
in visiting Messrs Robey and Co.'s Iron -Works, to inspect 
a new 7-horse power gas-engine which that firm had recently 
completed ; while others took the opportunity of going to the 
Cathedral. 

Early in the evening the members and friends dined together 
at the Great Northern Hotel ; the Mayor and the Chairman 
of the Corporation Gas Committee being present. 



SCOTTISH GAS MANAGERS. 

ANNUAL MEETINa, APRIL 10. 

The Eighth Annual Meeting of Scotch Gas Managers — ^the 
informal gathering of engineers and managers of gas-works in 
the western and immediately adjoining counties which was in- 
stituted when the West of Scotland Association was merged in 
the North British Association — was held at the Waverley Com- 
mercial Hotel, Glasgow. As in previous years, the meeting was 
convened by Mr. J. M' Gilchrist, of Dumbarton ; and he secured 
as Chairman on the present occasion Bailie R. Robertson, of 
' the Bathgate Gas- Works, President- Elect of the North British 
Association of Gas Managers, who was supported by Mr. J. 
Hepworth, M. Inst. C.E., of Carlisle, President of The Gas In- 
stitute, Mr. M*Gilchrist, Mr. A. MacPherson, of Kirkcaldy, and 
Mr. R. S. Carlow. There was an unusually large attendance. 

The business having been opened. 

Bailie Robertson, on taking the chair, proceeded to deliver a 
short address. Having expressed his thanks for the honour 
conferred upon him by placing him in the position he then 
occupied, he went on to remark that those present would 
doubtless all look back with pleasure and satisfaction to their 
former discussions in that place; and he hoped the meeting 
on this occasion would prove as interesting and profitable as 
its predecessors had been. They were certainly very much 
indebted to their worthy and energetic Convener, Mr. M*Gil- 
christ, for resuscitating the West of Scotland Association of 
Gas Managers, and carrying it on in its present form ; the chief 
characteristics of that Association being the friendly feeling 
that existed, and the unrestricted endeavours they made in 
giving one another the benefit of their experience. It would 
appear that the want of formality led to more freedom in the 
interchange of thought and ideas ; and he trusted that they 
would have not a few practical hints thrown out by those 
present, who were fully charged with long and varied experience 
in the " ins and outs " of the gas profession. It seemed to him 
that these " informal'* meetings were of more practical value to 
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the managers of small gas-works than the gatherings of the 
larger Associations, where papers were as a rule of an advanced 
and technical nature, on account of which many persons were 
kept back from entering into the discussions ; for, although 
they were theoretically conversant with the most modern 
appliances that their brethren in larger establishments had 
opportunities of working, they feared that their remarks 
would lack the power which accompanied one when talking on 
a subject of which he had some practical knowledge. In meet- 
ings like the present, they had no special programme drawn up ; 
and their remarks were not oonfined to any particular topic. 
They might speak of any branch of their work, of any of the 
difficulties they had met with during the past winter, and how 
they had overcome them. They might tell of the difficulties 
they still encountered, so that suggestions might be given as to 
how they could be removed ; and should any of them have 
adopted new modes of working that had proved satisfactory, 
they were invited to make them known, so that all might reap 
benefit therefrom. Any winter's work of a gas manager was 
fraught with considerable anxiety ; but he believed the winter 
that had just passed had brought with it more care and anxiety 
than had ever previously been experienced by any of them. 
The labour troubles, the high price of coal, and the railway 
strike had affected them all round ; while here and there the 
harassing burden had been increased on individual managers 
by serious accidents— those which came home to most of them 
being the disasters at the Middlesbrough and Dawsholm Gas- 
Works and the Govan Iron-Works. The one at Middlesbrough 
affected them because the Manager there — Mr. David Terrace 
— was so long associated with their meetings in Scotland ; and 
the others, because they happened so near their own doors. 
The explosion at the iron-works was tlie most serious of all, 
on account of the loss of life by which it was accompanied. 
They all remembered the kindness shown to them, on the 
occasion of their last meeting, by Mr. Millen, the Manager, 
in conducting them round the works under his charge ; and the 
news that he was one of the victims of the explosion would, he 
had no doubt, give rise to feelings of the deepest regret in the 
mind of every one of them who experienced his kindness last 
April. These events would tend to make the winter of 1890-91 
ever memorable. 

Proceeding from these matters, the Chairman remarked that 
it would be interesting to have the experiences of managers 
during the last few months narrated, particularly those obtained 
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during the railway strike — how each contrived to keep up or 
eke out his coal supply. With regard to the labour troubles, 
Scotch managers had not been so directly affected by them as 
some of their brethren in the South, although in some places 
pressure was brought to bear on gas workmen, by outside 
agencies, to combine in a general strike with the railway men. 
Fortunately, the efforts in this direction were unsuccessful. He 
thought there was less cause for the paid agitator to stir up 
strife between masters and men in the gas industry than in 
others he knew of; for, as a rule, the relationship between 
manager and men was of a pleasant kind. The former looked 
upon the works as his home, and the workmen as his family ; 
and he was always ready to remedy any grievance that might 
occur. So long as they could retain this relationship, taking 
an interest in the men under their charge, he was certain that 
the proposed Boards of Conciliation would have no work from 
them. What they had to fear most were those labour troubles 
that occurred outside gas-works which affected their industry, 
more especially that of the miners who secured their coal, 
and the railway men who conveyed it to their works. But 
there was not much to fear even from these sources in the 
immediate future — certainly not from the railway men, now that 
their cause had been lost ; and with regard to the miners, should 
the Eight- Hours Bill become law, it would make but little 
difference in Scotland, for they had had this practically for two 
years. The majority of the miners in Scotland during this time 
had worked rather within than beyond the eight hours per day ; 
and they likewise took off an additional full day every week. 
The result of this restricted labour had added considerably to 
the advance in the price of coal ; and now that the blast- 
furnacemen had resumed operations, and the demand for coal 
had still further increased, they might look for another rise. 
The increasing cost of cannel was of momentous importance to 
gas managers, who were brought face to face with the alterna- 
tive of either lowering the illuminating power of their gas by the 
use of poorer coal, cy* finding some mode of enriching the gas 
obtained from that poorer kind of coal — some mode that would 
give gas of as great permanency and high illuminating power as 
they now obtain from cannels, and at less expense. 

The Chairman next thought it desirable, in the few remarks 
he had still to make, to direct the attention of managers of 
small works to the benefits to be derived from the erection of 
scrubbers and exhausters. He was anxious to do this because 
he had himself experienced their benefits, and had noticed that 
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a large number of the smaller works were still without these 
important appliances. Doubtless this was because the profits 
to be derived from their use had never been sufficiently placed 
before them, or had never been thoroughly understood. He 
wished to point out that the erection of scrubbers and 
exhausters was not useless expenditure for small works, but 
really a source of income. Some nine years ago there had 
been erected one of Young's washer-scrubbers at the Bath- 
gate works; and the expense of its erection was very nearly 
covered in one year's working. Including the connections, the 
total cost amounted to ;^65. In the year's working there was 
an extra yield of 10,000 gallons of ammoniacal liquor, together 
with a great saving of lime; and the purifying account was 
thus brought down to rather less than id, per 1000 cubic feet of 
gas. The 10,000 gallons of liquor, at los. per 100 gallons, 
amounted to £50; and the saving of 4 tons of lime, at los. 
per ton came to £2 — thus making a total revenue, for one year's 
working, of £$2, or not much short of the total cost. The 
price of liquor was not so high now as it was then ; but it was 
still high enough to warrant any gas company in proceeding 
with the erection of such a scrubber. He considered it to be 
unnecessary for him to explain the construction of the appliance 
in question, as this had been done by the patentee, and by the 
late Mr. Scott, of Falkirk, at the North British Association 
meetings ; and the description could be found in the records of 
the Association. With regard to exhausters, he believed that 
his works at Bathgate were the smallest in Scotland that had 
one ; but notwithstanding their limited capacity, the exhauster, 
working for six months of the year, showed a gain of 15 per 
cent, on the cost of its erection. The total cost of the exhauster, 
engine, boiler, and connections was ;£'230 ; and the extra quantity 
of gas drawn off, amounting to something like 500 cubic feet 
per ton of coal carbonized, produced a yearly profit of from 
£34 to £55t besides the saving of retorts through the reduction 
of carbon deposit. The gain was not so great as that obtained 
from the scrubber; but it was sufficient, he thought, for the 
serious consideration of all gas-works managers. The make of 
gas exceeded 5} or 6 million cubic feet per annum. 

In drawing his remarks to a close, the Chairman said that he 
did not wish to trespass longer on the time of the meeting ; 
his object having been merely to make a short introductory 
speech by way of opening the proceedings. 

A discussion then took place on the various topics suggested 
by the Chairman. 
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Mr. Hepworth, referring to the Chairman's remarks regard- 
ing the troubles of the past season, said he felt with him that 
they were almost unique. He (Mr. Hepworth), although not 
actually living in Scotland, had also had his own difficulties over 
the Border ; for he was, during the Scotch railway strike in the 
depth of the winter, within 24 hours of being absolutely without 
cannel such as would enable him to produce gas of 20 candles. 
As he was not able to get it from Scotland, he obtained it from 
the South. He had a railway siding into his works ; and he had 
a locomotive which he lent to a neighbour. By so doing he ob- 
tained a supply of coal to meet his Immediate requirements ; but 
in the eyes of the railway men at Carlisle he became a '* black- 
leg." He hoped, however, that he might be forgiven. As to 
the prospective high price of cannel, of which the Chairman had 
spoken, the news might be comforting to the coal proprietors, 
but it was by no means cheering to him as a gas manager ; and 
he hoped the Chairman might prove to be wrong in his prophecy. 
But if the price of cannel were to rise much higher, he was 
satisfied that they would be obliged to resort to one or other 
of the alternatives suggested in the address — neither of which 
courses, however, did he think was desirable. There was, it 
was true, a third alternative, which was to raise the price 
of gas ; but, in view of other cheap lighting agents, he did 
not think it was well to have recourse to such a remedy. 
Referring to the question as to the relations between employers 
and employed, he said he was glad to hear from the Chairman 
that there was no need existing in gas-works for Conciliation 
Boards. His own opinion, however, was that the friendly feel- 
ing which formerly existed in their works, had been somewhat 
disturbed of late ; and he feared that gas managers might find 
that their workmen were not wholly outside the influence of the 
paid agitators — men whose business it was to stir up strife. 
Mr. Hepworth cordially supported the views of the Chairman 
in respect of the equipment of small gas-works. Scotland had 
always been ahead of England in regard to the erection of 
scrubbers and exhausters ; but still it was a marvel to him that 
they had not been more largely introduced into the small gas- 
works. He quite concurred in the remark in the address as to 
having such appliances in works where the annual make of gas 
was as low as 5 million cubic feet ; and he would even include 
works having a make of only 3 million feet. Alluding to an 
instance within his own experience, he remarked that some 
eighteen or twenty years ago he had had something to do with 
a small gas-works in Scotland, and he had been the means of 
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introducing a washer and a scrubber, both of which, however, 
had fallen out of use. It was absurd to think of small works 
not using such appliances. He went on to refer to the case of 
small gas-works that were far away from tar-distilling establish- 
ments disposing of their tar and liquor to advantage, and sug- 
gested that such works might be established for certain districts 
of the country on the co-operative system. 

Mr. J. M'Crae, of Dundee, said gas managers had got through 
the difficulties of the winter, which had not by any means been 
small. There had been the strike difficulties ; and those of the 
speaker had been equal to Mr. Hepworth's. He was glad to 
be able to say the coalmasters had stood by the gas mana- 
gers, and kept them out of danger. But the prospects were 
not bright in respect of the price of coal, the rise of which must 
come to an end. A huge mistake was being made in regard to 
rich Scotch cannels. He could not see why such coal should 
be sent abroad and not be available for use in gas-works at home 
— ^indeed, in this matter he considered that there was something 
radically wrong which ought to be rectified, or else they would 
have to resort to the use of oil for the manufacture of gas, reduce 
the quality of the gas, or make a higher charge for it. Speaking 
of the equipment of small gas-works, he said that in his opinion, 
there was no good reason why every modern appliance should 
not be obtained for a small as for a large works — ^for one supply- 
ing a population of 15,000, as for one furnishing gas to a town of 
150,000 persons. The same principle should be adopted in both 
kinds of works in regard to scrubbers, exhausters, &c. Referring 
to the papers submitted to the meetings of Gas Managers* 
Associations, he urged that those managers who were supposed 
to be outside the '* inner circle " should make it a point of duty 
to prepare papers embodying the experience gained in their 
respective works, so as to secure that all questions of difficulty 
might be ventilated in the company of other managers on whom 
they might rely for obtaining advice. 

Mr. H. AiTKEN (Falkirk), speaking as a coalmaster, and re- 
ferring to the '* third alternative " which had been spoken of, 
said that they would have to face the difficulty as to the increase 
in the price of cannel. The coalmasters had for the last ten 
or fifteen years been working at a loss, or without profits, while 
proprietors of gas-works had been getting good profits. They 
must now do with less profit. He (Mr. Aitken) put the position 
of affairs plainly and bluntly. The cannel was wanted by the 
foreigner, who was willing to pay the price asked ; and whoever 
was prepared to pay the biggest price would certainly get it. 
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Mr. R. Mitchell (Edinburgh), in dealing with the question of 
the quality and price of gas, said that the general public had 
the matter in their own hands. He referred to his recent 
experience in Edinburgh, stating that he had been instructed 
to produce 27-candle gas ; and, as a matter of course, 
the consumers must pay the necessary price for it. Then, as 
to scrubbers, exhausters, &c., he had no hesitation in saying 
that every available improvement should be introduced into 
small gas-works as well as into large ones. 

Mr. D. Robertson (Dunoon)- held that there was as much 
ability needed in managing a works suppl}ring a population of 
15,000 as one providing gas for 150,000 ; and he referred to his 
experience in the works under his charge. He had been much 
benefited by having a scrubber; and he had been able to prevail 
upon his Directors to go the length of getting an exhauster. It 
had enabled him to produce 800 to 900 cubic feet of gas per ton 
more than formerly, and this was equal to a return of about 20 per 
cent, upon the outlay. Unlike the Chairman, he was able to use 
his exhauster nine months in the year ; and he would not now 
care to be without it. 

Mr. D. Vass (Portobello) briefly alluded to the difficulty of 
dealing with the tar made during the railway strike; and on the 
question of obtaining coal during that period, he said he had been 
able to get his supplies direct from the pits by carting it. 

Mr. A. MacPherson (Kirkcaldy) was of opinion that the 
topics for discussion indicated in the Chairman's address had 
been well thrashed out. He would himself, however, bear out 
what had been said regarding the propriety of equipping small 
gas-works with such appliances as had been mentioned. He 
had himself put them into small works ; and they had yielded 
exceedingly good returns. In his opinion, even more ingenuity 
was frequently displayed by the managers and engineers of that 
class of works than by those having charge of large ones ; and 
the greater the efficiency of the management, and of the appli- 
ances in use, the greater was the profit. As they accomplished 
their returns frequently on very limited means, the managers of 
small works deserved to be highly commended for them. As to 
the railway strike, he stated that he had not been ill-ofif during 
its continuance. Fearing that it might be of some duration, he 
began to " yell " at the beginning of it ; and he succeeded in 
getting a sufficient supply of coal. The coalmasters were 
worthy of much commendation for the strenuous efforti they put 
forth to meet the difficulties with which gas managers were con- 
fronted ; and this might also be said of the railway companies. 
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Mr. Gavin Paul (Edinburgh), dealing with the coal question, 
said he was not ready to agree with those speakers who desired 
that the price of cannel should fall. His opinion was that the 
value of cannel, as of any other commodity, was what it would 
bring. He also remarked that gas managers had encountered 
and overcome much more serious troubles ttian the high price of 
cannel ; and they would also overcome that difficulty. 

Mr. M*GiLCHRiST (Dumbarton), like Mr. MacPherson, thought 
that the other subjects for discussion had been sufficiently well 
thrashed out ; and he suggested that the Dawsholm explosion'*' 
might be spoken of, as it would be highly interesting to gas 
managers to know how and from what cause it took place. His 
opinion was that dynamite had nothing whatever to do with it. 
There was a great desire on the part of practical gas managers 
to learn what the real cause was ; indeed, he believed that the 
cause was well known. Another matter that he would refer to 
was the desirability of having abundant room for storing coals. 
All gas-works were short on this score ; while in some cases 
managers had to be content with a week's, or, at most, a month's 
stock of coal. Storeage for two or even three months' supply 
was reaUy needed. All managers ought to have ample storeage, 
so as to be able to get in supplies of coal during the summer or 
autumn. By doing so, they would help the railway companies to 
provide against such difficulties as arose during the strike. 

Mr. J. M*Crae alluded to the question of Trades Unions, 
and said he was not disposed to denounce them. He was of 
opinion that, if the men whom they employed had any griev- 
ances, it was the business of the employers rather to anticipate 
the men's demands than wait till they were forced to consider 
them by the action of the men. There had been great difficulty 
with gas stokers ; but he would like to have the moral tone of 
the men, and their relations with their employers, raised. He 
held that a day of eight hours was long enough for stokers to 
be employed, considering the severity of their labour, and the 
circumstances to which they were exposed, even though their 
work was not continuous during the whole of the shift. A 
Sunday shift of eighteen hours was far too long ; his men in 
Dundee were never on duty more than twelve hours on Sunday. 
Mr. M'Crae mentioned what had been done for the comfort of 
the men under his charge ; and urged that even though it cost 

• The explosion here referred to (supposed to have been caused by 
dynamite) occurred on the afternoon of Jan. 15, 1891, and resulted in the 
destruction of two large gasholders. Particulars of the disaster will bo 
found in the Journal of Gas Lighting, Vol. LVII., pp. 116, 163, 196. 
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id. per looo feet on the price of gas to make the men comfort- 
able as to warm baths, &c., it should not be grudged. £m> 
ployers should be the first to endeavour to bridge over the 
difficulties which were liable to arise with their workmen. 
- Mr. R. S. Carlow (Arbroath) mentioned some of his ex- 
periences as to gas-works' appliances both at Port-Glasgow 
and at Arbroath. He also gave an interesting account of the 
way in which he had managed to have his coal supply main- 
tained during the strike. Of course, he had to content himself 
with inferior coal, which had 3delded less gas and of lower 
illuminating power than was customary ; and consequently he 
had had to employ more labour to deal with the extra quantity 
of coal used. His men had eight-hour shifts ; and they were 
pleased with them. 
After some remarks by other speakers, 

Mr. M 'Gilchrist referred to the Bo'ness explosion (of No- 
vember, 1889), and what he considered was a wrong decision 
given by the Court of Session regarding the legal action to which 
it gave rise.* He urged that gas companies and corporations 
should take the matter up, and carry the case to the House of 
Lords. 

Several of those present spoke on this subject ; but no definite 
result followed the discussion. 

A vote of thanks was passed to the Chairman for his address ; 
and, on the motion of Mr. M'Gilchrist, it was agreed to ask Mr. 
T. D. Hall, of Montrose, to preside at next year's gathering. 
The thanks of the meeting were also awarded to Mr. M 'Gilchrist 
for his services as Convener. 
A dinner subsequently took place, Mr. Robertson presiding. 



* This case was reported in the Journal of Gas Lighting, Vol. LVI., p. 93. 



NORTH OF ENGLAND ASSOCIATION. 

HALF-YEARLY MEETINGi APRIL 25. 

This Meeting was held in the Offices of the Newcastle and 
Gateshead Gas Company — Mr. W. Hardie, jun., Engineer and 
Manager of the Tynemouth Gas Company (the President), in 
the chair. 

New Members and Associates. 
The following gentlemen were admitted to the Association : 
Members— ^T. P. H. Wilkinson, Manager of the Harrogate Gas- 
Works ; Mr. C. Bainford Williamson, Assistant- Manager of the 
West Hartlepool Gas- Works. Associates — Robert Wallis, Esq., 
J. P., Chairman of the South Shields Gas Company; Mr. T. 
Havelock, of the Wear Fuel Works. 

The President's Opening Remarks. 

The President said that, before going on with the business, 

he should like to mention that, at their last meeting, he took the 

opportunity of referring to the illness of their Vice-President, 

Mr. J. H. Cox, jun., of Sunderland. He was very pleased to 

hear that Mr. Cox was now somewhat better than at that 

time. He had, however, not returned to England ; but they 

all hoped that he would soon come back restored to health and 

strength. Under these circumstances, the Committee had 

thought it advisable that Mr. Cox should be retained in the 

position of Vice-President for the coming year. They also 

suggested that the Association should appoint Mr. Wallis 

as their President. Considering the long time Mr. Wallis had 

been very closely connected with the gas industry in the North 

of England, and in view of the interest he had shown in all 

subjects that had a tendency to increase the prosperity of gas 

companies, he (the President) thought the Association would 

act wisely if they elected him. As was known to a number of 

them, Mr. Wallis had had a great deal to do in bringing forward 

things to the advantage of gas undertakings. Many years ago, 

when the manufacture of sulphate of ammonia was almost 

unknown among gas makers, Mr. Wallis introduced plant for 

I 
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this purpose at the South Shields Gas- Works ; and a few years 
ago he inaugurated the exhibitions of gas appliances which had 
become so popular. They would all notice with much satisfac- 
tion that a Royal Commission had been appointed upon the 
labour question. There was no doubt that there was much to 
be cleared up on this highly important subject; and he 
thought it very Ukely that much good would result from the 
deliberations of the Commission. He was pleased also to notice 
that Mr. George Livesey, Chairman of the South Metropolitan 
Gas Company — a gentleman who had always taken a great 
interest in working men, who had some idea at any rate of 
the operations of Trades Unions, and who had also had con- 
siderable success in dealing with his own workmen — had been 
appointed a member of the Commission. He (the President) 
had no doubt that his services there would be very valuable. 
The gas industry seemed to be still in a very prosperous con- 
dition. He noticed that with most of the local undertakings the 
increase in consumption was as much as it had been in the past, 
when they had fewer rivals. 

Mr. David Terrace (Middlesbrough) then read the following 
paper : — 

DISTRICT PRESSURE. 

Although the science of the distribution of coal gas is now well 
understood, I apprehend that in a great many instances its prin- 
ciples are not carried out in their entirety. One of the reasons 
that may be adduced for this may be that the street mains, which 
are practically adequate nearly all the year through (excepting, 
perhaps, for two or three months in mid- winter), are made to do 
their work at the time of greatest demand by increasing the 
initial pressure. This may be considered sufficient for the time 
being ; but when winter after winter passes, and more and more 
pressure has to be put on to meet the extra demands, I think it 
will be conceded that, at best, it is a clumsy, and often a very 
inefficient way of getting over the difficulty. 

The premises are that gas must be used at a certain known 
pressure; therefore a continuous equal pressure should be 
maintained at the outlet of every consumer's meter, let such 
consumer be near or distant from the gas-works or other source 
of supply. In other words, we are entitled to give each his 
due within certain limits— say, between lo-ioths and i2-ioth8 
of an inch pressure, which should be ample for all purposes of 
lighting, cooking, heating, and motive power. Indeed, y-ioths 
would meet each of these cases, if the house fittings were of 
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sufficient size for their work. It may be urged that it is scarcely 
possible to give such an equal pressure at all times, and that 
consumers within the range of high pressure (which may at 
times be from 2o-ioths to 30-ioths) should guard themselves 
against it by using governors, &c. But as we have the means 
in our power of equalizing pressure throughout the town and 
district, these should be carefully adapted to furnish an ample 
gas supply, at a comparatively low pressure, to every consumer. 
This is all the more necessary as it is well known that the great 
majority of our customers do not trouble themselves as to how 
gas should be used to arrive at satisfactory results in lighting, 
cooking, &c., either for efficiency or economy's sake. 

The circumstances under which gas is distributed are some- 
times very complicated ; and this leads to each case requiring 
a somewhat dififerent mode of treatment. I may here mention 
a few of the systems of gas supply in vogue : (i) Small towns, 
where the works have a station governor, with trunk mains in 
the principal streets — the mains generally diminishing in size 
towards their extremities; branch mains in side streets, also 
diminished; the cross streets supplied through mains con- 
necting the side streets. (2) Large towns where the works have 
two or more station governors supplying mains leading in 
different directions of consumption. (3) Larger towns, with 
suburbs into which the trunk mains have been extended, and 
possibly portions of the mains nearest the works taken up and 
relaid by larger ones ; consequently the remarks as to diminish- 
ing in size apply in a still greater degree. (4) Compactly-built 
cities with suburbs, which generally have two or more large gas 
works stations for supplying from different points, and when 
under one company or corporation, have the trunk mains, &c., 
connected. (5) Cities or large towns, parts of the area of 
which are on hilly districts. These, in addition to having gas 
stations, may have district holders on different levels of supply ; 
or the elevated districts may be zoned — Le,, separate portions 
at certain altitudes supplied by a main to each (the pressure 
being controlled by district or differential governors), or by 
means of a main direct from the works, and the pressure 
governed there&om. (6) Great cities, where the works are at 
such a distance as to occasion the use of exhausters to draw 
the gas from the outlet main, and deliver it through street 
mains to the consumers — a holder or holders intervening, 
which serve to contain the night stock, and also to ensure 
steadiness of pressure. (7) Combinations of the several foregoing 

methods or systems. 

I 2 
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I have taken special notice of the general practice of dimi- 
nishing the area of mains as the distance from the works 
increases. I think the trunk mains at least should be kept to 
their full bore throughout their entire length, for the reasons 
that the farther the gas travels the more is the pressure lessened » 
on account of the gas being drawn from the mams, and the 
friction is proportionally very much greater in small than in 
large mains. This points to the idea that, instead of decreasing^ 
mains should be increased in size the farther they are from the 
source of supply. In the latter case, the pressure is likely to 
be more equable than in the former. The same remarks should » 
of course, apply to fittings in houses and other premises where 
gas is employed. 

I was very much interested when reading, in the Journal of 
Gas Lighting for Sept. 2 last year, the account of the manner 
in which pressures are controlled in the district of The Gaslight 
and Coke Company of London. It is briefly this : A series of 
high-pressure mains interlace, so to speak, the ordinary street 
mains; joining them at certain points where a governor regulates 
from the high to the desired district pressure. A telephonic 
system places the whole in communication, so that a deficiency 
at any point is at once supplemented, and a surplus checked. 
It appears to me that this is the best and most efficient means 
of obtaining an equalization of pressure over towns and districts. 
The system, or a modification of it, would be applicable under 
almost any conditions of gas supply; and it would prove a 
preferable mode to enlarging portions of the trunk and branch 
mains, as the effect of doing this is sometimes of only problem 
matical benefit, unless the whole system is revised on the lines 
indicated. That is to say, although greater carrying capacity 
may be given to certain streets or districts, the full effect 
intended may, and very likely does, fall far short of what would 
be expected. 

Now that pressure registers are made portable, and to act 
without the slightest friction, they give a very exact and per- 
manent record. They should be employed at regular intervals, 
especially during the times of greatest consumption, to ascertain 
the street pressures. I have here a diagram representing 
the pressures as simultaneously recorded at the gas-works, 
town, and district respectively. Several other diagrams were 
taken during the past winter at various parts of the district ; 
but I have reproduced what may be termed the worst case in 
respect of district pressure. During the time of least consump- 
tion, the pressure lines keep nearly parallel ; the difference being 
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merely due to altitude, &c., whereas at the time of greatest 
consumption, the lines show the greatest divergence. The 
** Town " line shows the pressure at a point about 1000 yards 
from the works, and was taken from a 1 6-inch main, which is sup- 
plied first through a 24-inch main on the 18-inch, and then to the 
i6-inch. The "District" line shows the pressure on a 3 -inch 
main situated about 3000 yards from the works. It should be 
stated that the average hourly consumption during lighting 
hours was about 150,000 cubic feet. It may be explained that 
the situation of the works is in a thickly-populated industrial 
area of about a square mile, which is termed the old part of 
the town. Just outside this, on one side of it, is the new part, 
into which the mains have been extended. It is from the 
16-inch main in the centre of the new p^ of the town, that the 
" Town ** pressure diagram is taken. The original mains have 
been supplanted by the larger ones referred to, which in their 
turn should either be enlarged or the system advocated 
adopted — i,e,, an independent high -pressure main or mains from 
the works direct to the new town and district. 

The obligations of gas companies and corporations are be- 
coming more onerous as regards a full and efficient gas supply 
during the whole of the 24 hours. Times were " easy," com- 
paratively speaking, a few years ago, when lighting was nearly 
the only purpose for which gas was required. What we were 
inclined to grumble at then was the unproductive capital em- 
ployed ; and we wished for the time when the mains would 
be in use during the daylight hours. Now we have attained 
our desires — at least to a considerable extent ; and we find that 
this brings duties along with it. In towns which are free from fogs, 
the demand is nearly constant ; but when King Fog appears, then 
is the strain, and this has been very marked in several large 
towns during the past winter. G as was wanted for lighting during 
the day ; and to keep the ordinary " cooking " and " power " 
pressure on, would have resulted in draining supplies reserved 
for evening hours. Hence, complaints were loud. We like the 
steady pull from the mains during the day, and every day; 
but when a few days* fogs appear — and they generally come 
when least expected— it is scarcely possible, with the present 
means at command, to cope successfully with them. Having 
the making power and holder room are ways of alleviating the 
difficulty ; but even these prove futile during prolonged fogs, or 
dull, or very cold weather. Having the power to regulate the 
pressure to a nicety over the whole area of supply would prove 
another means whereby we could easily do more justice to oar 
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consumers. In some towns, this is done; but much requires 
to be accomplished before it can be said that it is as universal 
as it should be. 

Discussion, 

The President said he hoped they would have some inter- 
change of ideas on this very important subject. 

Mr. J. Hall (West Pelton) said he had taken a* great deal of 
interest in the important subject before them. A remark was 
made in the paper as to the pressure at the commencement of 
the deliver}' of the gas. If anyone looked up the reports of the 
West of Scotland Association, upwards of twenty years ago, 
he would see that in the town of Ayr he read a paper, on the 
pressure and distribution of gas, similar to the present one. In 
many cases they would find that the large pipes were at the 
wrong end of the system. In his paper he showed that it was 
at the place of delivery that their difficulty took place. Another 
point in distribution was as to the junctions. In connection 
with this, he found that by making them about double the usual 
size, and bell-mouthed, the inrush of gas was steady. His general 
experience was that there was a misapprehension as to main 
pipes, because where they should be largest they were usually 
smallest. 

Mr. W. J. Warner (South Shields) thought that, as an Asso- 
ciation, they were indebted to Mr. Terrace, as they would be 
to any gentleman who would bring the subject of pressure 
again and again before such Associations as theirs. He con- 
sidered it good to go through the whole of a district, month by 
month, to ascertain the pressures, both high and low. This 
gave them an indication of the distribution. He believed they 
ought to have a town districted^-dividing the higher from the 
lower portions. In his district, some years ago, they separated 
the manufacturing from the suburban or residential portion of 
the town. They required a pressure (say) at six o'clock in the 
morning on the river side, which was not wanted in the out- 
lying districts. It would be found that (say) at Gosforth they 
did not need a pressure of i to 3 inches at that hour in the 
morning ; but on the river side it was different. With reference 
to the equalization of pressure, he differed from Mr. Terrace. 
He thought they could scarcely have the whole of a district or 
town at fixed pressures throughout the entire 24 hours, even 
though their plant might be capable of delivering it, and the 
district round were suitable. He did not believe this would be 
satisfactory to the consumers. Speaking of very large works, 
he might say he was disappointed with the paper — ^not with 
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the way in which Mr. Terrace had handled the subject, but 
because he thought they should have had some statistics* 

Mr. J. Hep WORTH (Carlisle) agreed that probably not many 
members of the Association themselves knew what took place 
from time to time in the several parts of their supply outside 
their works. But there, before them, was a diagram which 
very distinctly showed them the pressure in the various parts 
of the town and in the outlying districts. If any argument 
were needed, the diagram contained it, by showing that a series 
of high -pressure mains, interlacing the supply, should be 
brought into use for the purpose of equahzing the pressure 
over the whole area of supply. If the diagram did not prove 
that, at all events it proved what a person in a small town 
would probably admit — that larger mains were requisite in 
order to equalize the pressure of gas over the whole area of 
supply. The subject of pressures was a very much wider one 
than the paper represented ; and . he felt that there were 
gentlemen in the room who had had experiences they could 
relate which would be very valuable. For instance, every- 
body did not live in such a flat district of supply as probably 
Mr. Terrace did at Middlesbrough. He himself came from a 
town where he had scarcely any difference at all in the levels ; 
but he knew very well that in other places the levels were 
so interrupted that it was a matter of extreme difficulty to 
equalize pressure over a town of even smaller size than Car- 
lisle. One point mentioned by Mr. Terrace was the greater 
necessity that now existed for giving an equal pressure during 
the varying requirements of the 24 hours. What they could 
do for the night consumption, they certainly could do for the 
day; and if the consumers* requirements were less in the 
daytime than in the evening, there could be no difficulty in 
arranging the supply over the whole 24 hours. The great 
thing was to endeavour to ascertain, as Mr. Terrace had done, 
what the pressures were. He thought the paper was a very 
valuable one. 

Mr. V. Wyatt (London) said there were one or two remarks 
in the paper which were perfectly correct, and which he found to 
be correct 23 years ago. At that time a great deal of discussion 
took place as to whether they should increase the size of the 
mains at the point farthest from the works ; and the conclusion 
come to was that this ought to be done — that as the friction 
became greater, so should the area of the main be enlarged to 
compensate for it. They did not make their pipes larger ; but 
they compensated for it in this way : They put on an enormous 



120 NORTH OF ENGLAND ASSOCIATION. 

pressarci of from i8 to ^4 inches ; and so they could send any 
quantity of gas through a 4-feet main to the distributing-pipes 
at the other end of the district. They used to have a leakage 
of 17 per cent., and now they had only 5 per cent. 

Mr. H. Lees (Hexham) would have liked Mr. Terrace to have 
said something about the leakage account. He had found 
many cases in which the consumer had had an ample supply 
of gas at the meter, but did not get sufficient at the burner. 

Mr. M. RiCHLEY (Shotley Bridge) narrated his experience in 
supplying gas to collieries, and asked how the pressure in such 
a case could be regulated. 

Mr. Hall, in explanation of this, said a good deal depended 
upon the regulation of the steam-pipe. If the steam-jets were 
working right, every collier had his own proportion. 

The President said he had listened with great pleasure and 
interest to the paper, which dealt with a subject he had at 
times found exceedingly difficult. When he looked over Mr. 
Terrace's diagram, he thought that really Middlesbrough must 
be a most blessed place to be in, for this reason — that the 
pressure all through could be maintained at a very low figure. 
In most towns a pressure of 15-ioths was required to give 
satisfaction ; but he found that Mr. Terrace could satisfy people 
for a considerable part of the 24 hours with a pressure as low 
as lo-ioths, which must keep his leakage account very low. 
Besides this, he noticed that Mr. Terrace had, in outlying dis- 
tricts, the pressure at some periods of the day as low as g-ioths. 
He should consider this would cause very great discontent, 
because Mr. Terrace had just told them that i2-ioths was the 
thing they might expect the consumer to be satisfied with ; and 
therefore if the diagram before them were for a series of nights, 
he really did not know how Mr. Terrace managed it. In the 
case of having a gas-works at the highest part of the town instead 
of at the lowest, what seemed to be necessary was to take a 
leading main from the most elevated down to the lowest point, 
and then to allow the gas to rise again. In that case there 
must be a heavy pressure through the leading main ; but as there 
was no consumption off it, the leakage was not high. 

Mr. Terrace, in replying, said he was somewhat surprised 
to find Mr. Hall's and Mr. Wyatt's experience agree with his 
own, in so far as they knew about this matter some twenty 
years since. It was rather a slur upon gas managers that, 
if these facts were before them so long ago, the larger mains 
should still be nearest the works. The facts could not have 
been satisfactory, otherwise gas managers would not have gone 
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in the opposite direction. He did not think there was much in 
enlarged junctions, provided they had a junction which was of 
full size. It would possibly be an advantage; but it was a 
question whether it would belworth while. It was said that they 
should have pressure to suit the demands of different districts. 
What he said they should do was to set their house in order, 
and give a better supply at a lower initial pressure. He was 
surprised, when he went to Middlesbrough, to learn that they 
could do with so little pressure ; for 12-ioths during the day- 
time was abundant. He had no complaints whatever of the 
pressure at night, except in the district shown on the diagram. 
It was certainly a fault ; and this was the reason for his venti- 
lating his experience before the members. In the district 
which had a very low pressure at night, if they put on pressure 
at the works it did not reach the point of supply. Suppose 
they put on 25-ioths at the works, it would be only lo-ioths in 
the district. Up to this time the leakage in Middlesbrough had 
been about 10 per cent. ; this year he should be able to bring 
it down to 7 per cent. This was not being done by reducing 
the pressure, but by rectifying something that was wrong inside 
the gas-works. This circumstance showed how careful they 
should be in looking into everything connected with their works. 
He thanked them for the kindly reception they had given to his 
paper. 

Mr. Wyatt, in explanation of the point that additional 
pressure did not mean greater leakage, said that in the 4-feet 
m^s in London, whatever the pressure might be, there was no 
increase of leakage ; the mains were simply big gasholders. 



The President then read the following paper prepared by his 
father, Mr. William Hardie : — 

SHOULD OWNERS OF GAS-WORKS BECOME TAR AND 
AMMONIACAL LIQUOR DISTILLERS 7 

The question which I have suggested for your consideration 
is an important one for companies and corporations who are 
owners of gas-works. It was incidentally alluded to at our last 
meeting by the President, as well as by Mr. Bower ; and it has 
also been discussed at other Association meetings. The Legis- 
lature evidently seems to have been under the impression that 
owners of gas-works might work up their tar and liquor ; as, in 
recent Acts of Parliament, clauses have been inserted giving 
these bodies power to utilize residual products — such powers, 
however, not to prevent them from being liable to indictment 
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for nuisance to which they might be liable in consequence of 
such operation. Very few companies have availed themselves 
of this power, so far as the distillation of tar is concerned. Out 
of 80 of the largest companies in England, there are not more 
than seven who are tar distillers ; and those, for the most part, 
only carry the distillation to the recovery of the primary pro- 
ducts. The Gaslight and Coke Company (London), I believe, 
are different, as they manufacture with the tar several distinct 
specialities — such as benzol, anthracene, and other articles. 
Why have so few gas-works a tar distillery? One reason 
is that, in many cases, the works are situated in the 
centre of large towns, and the addition of a tar manu- 
factory might be considered a public nuisance. I know 
that in Newcastle, many years ago, the Company distilled 
their tar; but, while it lasted, they were continually being 
found fault with for causing the emission of bad smells 
and other noxious effluvia. Although committees of scientists 
were engaged to investigate the matter, they never arrived at 
a really satisfactory solution. By no process of reasoning could 
they trace the alleged smells to the tar-works. Still, the 
agitation continued ; and in order to allay it, the works were 
discontinued, and the tar sold to a contractor. In addition to 
the nuisance that is supposed by some people to arise from 
tar- works, there is also the apprehension of danger ; and under 
this head we have certainly had some terrible experiences in 
this neighbourhood by two very destructive fires, accompanied 
not only by loss of property, but also by the sacrifice of valuable 
lives. However, I think that, with increased experience which 
has been gained as to the management of such works, there 
is no doubt of their being carried on with practical safety. 
Still, the fact remains that, with the facilities possessed for 
establishing tar- works, companies and corporations are not 
generally disposed to take advantage of them ; and so I think 
we may conclude it is desirable to leave them alone. 

Under these circumstances, the question arises as to the 
means of making the best of the other alternative — viz., the 
selling of the tar. Here, to my mind, comes in the propriety 
of a sliding scale, so that the benefit of the market value may 
be secured. Of course, a sliding scale may not be of service 
when the tar is sold only for one year, or even for two years ; 
a fixed price may then be resorted to. But where a contract 
is to last three, or five, or seven years, a sliding scale will be 
found the fairest both for seller and buyer. On what prin- 
ciple, then, would you base your sliding scale ? In one place. 
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I find that the tar is sold at a price which is fixed by a mutually 
chosen arbitrator. In other places, it is decided by the profits 
made on the article by some large distiller ; and as The Gaslight 
and Coke Company are, perhaps, the largest tar distillers in the 
world who publish their accounts, advantage is taken of these 
to find the price. A clause is inserted in the agreement with 
the contractor which stipulates that the price to be paid by 
him (say) for a half year shall be at the rate of so much per 
cent, of the price realized by The Gaslight and Coke Company 
during the same period for all the tar distilled at the gas-works 
at Beckton, or sold by them. The accounts of the company 
are made up every half year; and whatever difference there 
may be between the price charged to the contractor for the 
previous six months and that realized by the Company for 
the same period, is then adjusted. This system has been in 
use by several companies in this neighbourhood for some years, 
and has given satisfaction to both sides. I commend it to your 
consideration. 

But while gas manufacturers keep aloof from the distillation 
of tar, it is altogether different with the production of ammonia- 
cal liquor. Although, as I have said, only seven of the largest 
gas-works distil their tar, nearly 50 out of the same number 
manufacture sulphate of ammonia. This is not only the case 
with the large works, but also with a very great number of small 
ones. It may be assumed, then, that it is desirable for owners 
of gas undertakings to make sulphate. This being so, those 
who enter upon the business should endeavour to ascertain the 
most profitable means of carrying it on. Under this head, it is 
surprising what marked differences there are in the results 
obtained. I find that the quantity of sulphate made per ton of 
coals carbonized varies enormously. In some places it is as 
low as 17 lbs. ; in others, as high as 32 lbs. Of course, one 
reason of the difference is the kind of coal used. The best re- 
sults are obtained from Wigan and Yorkshire coal. The users 
of these coals get, on an average, about 26 lbs. per ton. On the 
other hand, where Durham coal exclusively is employed, the re- 
sults vary from 17 to 26 lbs. — the average being 19^ lbs. 

While it would seem right, then, for gas-works to have 
associated with them sulphate of ammonia works, there is 
much to learn as to the proper modus operandi for producing it. 
There may, indeed, be local circumstances influencing greatly 
individual cases ; but the subject is one that is worthy of the 
most carefrd attention. Those who are not doing so well in 
this department might consult, to their advantage, those who 
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are doing better. The highest score reached by Durham coal, 
so far as I know, is that obtained by our neighbour West 
Hartlepool, where they get 26 lbs. of sulphate per ton of coal 
carbonized. A few pounds more sulphate per ton of coal 
means, in the cases of small works, hundreds of pounds, and 
in the case of larger ones thousands of pounds, more income 
per annum. 

From the facts, then, which I have brought before you, 
I think it appears that it is advisable for owners of gas- 
works to go in thoroughly for the distillation of ammoniacal 
liquor, while they may allow the tar to go to the best bidder ; 
always provided, however, that the competition for the article 
is a fair one, and that there is no combination among buyers to 
keep the price down, in which case I should certainly say, 
" Start works of your own." My remarks are short ; but if they 
are of any service to you in the elucidation of the important 
question I have dealt with, I shall be glad. 

Discussion. 
Mr. V. Wyatt stated that some ten or twelve years ago, when 
they were finishing the works at Beckton, he came down to 
Newcastle and proposed to the late Chairman of the Newcastle 
and Gateshead Gas Company a scheme for a great district fac* 
tory for the treatment of gas products, to which all the products 
of gas- works within 100 miles might be sent. By means of such 
a factory, they could regulate prices and get rid of the middle- 
man. He obtained the idea from the central butter and cheese 
factories in the United States, to which the farmers forwarded 
their milk, and had a return equal to the quantity they sent. His 
opinion was that they could creosote sleepers, make tar pave- 
ments, and get all the other derivatives from tar ; and that they 
would keep the profits to themselves — being able, he believed, 
to clear 50 per cent. The scheme, however, was not proceeded 
with. But, as the members knew, it had been carried out at 
Beckton, exclusively for the benefit of one Company; and it might 
also be carried out at Newcastle. They could have their own 
railway stock, and a communication from the railway to the 
works. He knew one Railway Company who creosoted their own 
sleepers ; and members would be astonished to Icnow the profit 
they made upon it. In the United States tar was becoming so 
valuable that it paid to send it 1200 miles. It would become still 
more valuable ; and it should be the object of gas companies to 
get these things within their own grip, rather than let the outside 
public take cash out of their pockets. 
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Mr. W. J. Warner thought it was due to the gas managers 
and engineers situated on the banks of the Tyne to say that the 
idea which Mr. Wyatt had propounded was not an original one. 
He remembered, many years ago, talking of it with Mr. Hardie. 
It was patent to them that there were tar distilleries in the 
district which were common to them all ; and that, by a combi- 
nation, they could work up their residual products, to the 
advantage of the companies in the district. He believed there 
was one obstacle which would prevent such a proposal being 
carried out, and that was that gas companies had not power to do 
such a thing. They would require to get special powers. 

Mr. Wyatt remarked that he intended there should be a 
special company. 

Mr. Warner said that was so. It seemed clear to them that 
there were very large profits on asphalt, tar pavement, and in the 
numberless other directions in which tar was being consumed, 
and that, in addition, they had their noble river, upon which 
products could be shipped from the gas-works at almost an 
enormous profit ; but they had not the power to go on with it. 
Mr. Hardie had introduced a very important subject. It was 
one that had often been talked over ; and he hoped the time 
was not far distant when it might be found to be to the 
advantage of gas companies, as well as of consumers, that there 
should be a combination of companies to work up the residual 
products. 

Mr. J. Hall thought that the distillation of tar might be done 
in a combined way. Managers of large works might distil their 
own tar ; but in small works it would be found to be very diffi- 
cult. Some people said, *' Put down the gas companies ; " and 
electric light people said, '* Let us extinguish them altogether.*' 
Why should they not therefore go into this matter, and so help 
each other ? 

Mr. G. Pbttigrew (Gateshead) stated that within the last 
eighteen months they had begun to manufacture sulphate of 
ammonia. Formerly they used to get £160 a year for their 
liquor ; but now they made a profit of ^C^^^ ^^^ ^^ ^t* ^^ ^^^ 
of opinion that it would pay in small concerns to work up the 
products. The distillation of tar was a thing which he at one 
time intended to take up ; but, for want of space, he had been 
obliged to abandon it. 

Mr. Wyatt explained that, speaking generally, tar distillation 
could only be undertaken in large works. The nuisance was 
very great. At Beckton they found that in certain states of 
the wind the vapours weie carried for three miles before they 
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condensed and deposited. They had to make special pro* 
vision to deal with it ; and this a small company could not do. 

Mr. Warner observed that within the last two or three 
months the large tar distillers on the banks of the Tyne had 
had to remove their works to the Wear ; so that the produce of 
the many thousand tons of coal which were carbonized on the 
Tyne had to be carried over to the Wear to be worked up at a 
very great cost. This, in their own case, had absorbed a 
portion of the increased price they obtained for tar. 

Mr. C. Sellers (York) said he should like to have just one 
word of explanation from Mr. Warner. He was in thorough 
sympathy with the proposal that there should be combination 
among gas companies for the distillation of tar ; and, in his 
opinion, great advantage would arise from it. At his works only 
sulphate of ammonia was manufactured ; and it might be difficult 
to get a combination to carry out the manufacture of sulphate. 
Mr. Warner had said that there would be some difficulty, as the 
companies had not the necessary legal powers to enter into a 
combination as suggested. He did not himself perceive where 
the difficulty came in. If the Acts of Parliament authorized gas 
companies to distil tar in their own works, he did not see the 
difference between that and transferring the power to works 
owned by a number of companies. He should like to hear Mr. 
Warner explain what he meant. If the thing were practicable, 
he should say that something ought to come out of this dis- 
cussion ; and he would propose that a Committee should be 
formed to consider how far it could be carried out, so as to test 
whether or not they could get the benefit which he believed they 
would have if any combination could be effected. 

Mr. Warner said he was an engineer and not a lawyer ; but 
to his mind it appeared that, when they obtained powers for a 
certain purpose, they had no power to manufacture anything 
else beyond the bounds which were scheduled. Their capital 
was raised for certain specific purposes ; and he did not think it 
could be applied to any other object. 

Mr. Allan (Wallsend) said he was afraid their shareholders 
would not agree to the proposal ; and they would have to get 
an Act of Parliament giving them the necessary authority. 

Mr. Wyatt stated that The Gaslight and Coke Company had 
formerly no powers to distil tar; but they went to Parliament 
and obtained them. In the same way, they could form a separate 
company in the North. 

Mr. W. Ford (Stockton) pointed out that The Gaslight and 
Coke Company were selling gas at a veiy much higher pricef 
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though they manufactured their residual products, than did the 

South Metropolitan Gas Company. The analogy, he thought, 

might he carried farther; and it might be said that private 

undertaldngs might be better able to yield as good profits as 

would such large monopolists. He remembered the time when 

gas managers were allowed, as a perquisite, to manufacture 

residuals, for the sole purpose of getting rid of them ; and his 

opinion was that, if gas manufacturers continued in the steady 

progress of their own business, the tar and ammoniacal liquor 

might be left in the hands of their employers. No one would 

say that ammoniacal liquor could not be distilled on the spot 

at a very high profit ; but, on the other hand, there was such 

a diversity of opinion as to tar products, that he was very much 

afraid it might not pay gas companies or corporations to distil 

tar. After having been once or twice through the still, tar 

get into such a scientific class of article that no gas manager 

could attend to the elaborate processes that were required to 

produce the finer products, with a due regard to the duties to 

the public incumbent upon him as a gas manager. If they 

made him a scientific chemist, his duties as manager could not 

be looked after ; because, as gas manager, he had to deal with 

the men in the retort-house and with the public, and the latter 

did not care whether or not the gas company made a large 

profit. It ought not to go out from the Association that the 

tar distillers had robbed the gas companies. (" No, no.**) As a 

tar distiller, he knew something about it ; and he thought he 

could interpret the remarks to mean that gas companies had 

been rather "diddled** out of their profits. It was the business 

of gas companies and corporations to manufacture gas as pure as 

possible, and to sell it as reasonable a price as they could ; but 

he said let the day be far distant when they should form into a 

syndicate in a district to work up the tar. A corporation had 

no right to pledge their rates to come into competition with the 

private distiller. This country had been built up by individual 

effort ; and if they ever came to the time when one man would 

manufacture for the whole universe, that would be a bad day. 

Mr. Sellers disclaimed any intention of insinuating that tar 
distillers had been cheating them. No such feeling was in his 
mind, because, if he had insinuated that, it would have implied 
that gas managers were a set of simpletons, and men who did 
not know their business. There was quite sufficient competition 
among tar distillers to enable gas managers to get a fair price 
for tar. They saw that all businesses were now being cairried 
on by combinations ; and this would become more common. 
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Mr. Hepworth remarked that he did not agree with Mr. Hardie 
in thinking it desirable that gas managers should leave tar 
distilling alone. Why was it desirable, if the works were 
situated outside a town, where no nuisance could be complained 
of, and if they were sufficiently large to permit of the operation 
of tar distilling being carried on, that they should not engage 
in it? He dissented altogether from this conclusion. Then, 
as to the sliding-scale arrangement proposed by Mr. Hardie, 
he did not think it was in the power of man to conceive a fairer 
mode of arriving at the price to be paid for tar. It was very 
much wiser, he thought, for a gas company to accept short 
contracts, of (say) twelve months, for residuals, than to enter 
into contracts for such long periods as seven years. It would 
be found in the end, he believed, that a succession of short 
contracts entered into would have realized as good a price, on 
the average, as any other arrangement. Almost everybody 
was a sulphate of ammonia maker now-a-days. There might be 
gentlemen, however, whose make of gas was only (say) 5 million 
cubic feet per annum ; and it was a question whether they should 
become manufacturers of sulphate of ammonia. He hardly 
thought they should. He certainly looked in the direction which 
had been suggested, of having a combination of works ; but he 
believed legal difficulties stood in the way of their joining and 
forming a company for the distillation of tar. But that was a 
difficulty which could very easily be overcome, even if it re- 
quired an Act of Parliament. What he would suggest would be 
an Act authorizing gas companies making tar to combine ; and 
this should be obtained without very much difficulty. In Scot- 
land, for instance, there were many small gas-works which had 
no Special Act of Parliament ; and there was nothing to prevent 
them sending their products to such a combined works, and 
getting their pro ratd share of the profits realized. There was 
one statement in the paper to which he had listened with some 
surprise, and it was this — that in one works as much as 32 lbs. of 
sulphate per ton was obtained. If he knew where these works 
were, he should be happy to go there, and get a lesson in sul- 
phate manufacture, for he had never had so great a yield. 

Mr. Hardie, in reply, said he put it down, as a general rule, 
that gas makers should not be tar distillers ; but if they could find 
a town where it would not be a nuisance, then they might pos- 
sibly go in for it. In towns, however, of fastidious tastes, he 
thought it must be a very dangerous business to engage in. Mr. 
Wyatt*s proposal for a combination tar-distilling company was 
an important one ; but he rather agreed with Mr. Warner that 



NORTH OF ENGLAND ASSOCIATION. 1 29 

they had no power for such a purpose. His mention of the 
32 lbs. of sulphate per ton of coal was a detail ; but Mr. Bower 
made 26 lbs. out of Durham coal, and this was very good. 

Mr. Hepworth added that in some gas-works where sulphate 
of ammonia was manufactured, they purchased liquor from 
works where they did not manufacture ; and the 32 lbs., or what- 
ever the yield might be, was possibly calculated upon this, and 
not upon the quantity of coal carbonized in the works. 

Election of Officer^. 
The President intimated that the following gentlemen had 
been elected to hold office in the ensuing year : — 

President — Mr. Robert Wallis, J.P., Chairman of the South 

Shields Gas Company. 
Vice-President — Mr. J. H. Cox, jun., of Sunderland. 
Auditor. — Mr. J. H. Penney, of South Shields. 
Secretary — Mr. W. Hardie, of Newcastle. 
Committee — Mr. D. Terrace, of Middlesbrough ; Mr. W* 

Hardie, jun., of Tynemouth ; Mr. C. Sellers, of York ; 

and Mr. W. J. Warner, of South Shields. 

On the motion of Mr. Ford, seconded by Mr. Hepworth, a 
vote of thanks was accorded to Mr. W. Hardie, jun., for his 
kind and courteous behaviour in the chair during the year. 

The President briefly acknowledged the vote ; and this con- 
cluded the business of the meeting. 

The members and friends afterwards dined together in the 
County Hotel. 
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SOUTHERN ASSOCIATION. 

QUARTERLY MEETING. MAY 14. 

This was the usual Excursion Meeting of the Association. 
The programme, which had been excellently arranged by the 
President (Mr. John Methven, of Nine Elms) and the Honorary 
Secretary (Mr. J. W. Helps, of Croydon), comprised a trip by 
rail to Windsor, and a drive through the Great Park from the 
Royal Borough to Virginia Water and back. The weather 
being delightful, the programme was carried out with great 
success. At Windsor, the party was welcomed by Mr. J. Wade- 
son, the Engineer and Manager of the Windsor Royal Gas 
Company, who conducted the visitors to the gas-works, situated 
adjacent to the Great Western Railway. These works being 
among the oldest in the kingdom, were found, as usual in such 
cases, to be much cramped for room. Mr. Wadeson was doing 
his best, with limited opportunities, to modernize his manufac- 
turing plant ; and with the assistance of his foreman, Mr. Sim- 
monds, had designed a simple generator furnace, which was 
working remarkably well. The waste heat from the retort 
bench was made available for raising all the steam required on 
the works. After lunch, which was hospitably provided by the 
President, the party visited as much of the Castle as was open 
to the public ; and then went on the drive down the Long Walk 
and through the Park as arranged. The members and their 
friends dined together in the evening at the Star and Garter 
Hotel, Windsor. Mr. Wadeson, Mr. Strange, the Secretary of 
the Gas Company, and Mr. Wadeson, jun., kindly acted as 
guides to the interesting places visited. 



MIDLAND ASSOCIATION. 

QUABTERLY MEETING, MAY 21. 

The members of this Association had their usual excursion 
meeting on the above-named day; the places visited being 
Leamington and Warwick. The arrangements made by the 
Committee for the delectation of their colleagues, as set out in 
the programme issued by the Honorary Secretary (Mr. J. S. 
Reeves, of Bilston), were ably carried out ; and everything 
passed off well. A fair number of members assembled at the 
Leamington Gas- Works about eleven o'clock, and proceeded in 
conveyances to Warwick Castle— one of the most perfect speci- 
mens of Feudal architecture in England. After inspecting this, 
visits were paid, under the guidance of Mr. W. T. Tew, Engineer 
and Secretary of the Warwick Gas Company, to the Leicester 
Hospital and St. Mary's Church. In the afternoon the return 
journey to Leamington was made by one of the most picturesque 
routes. On again reaching the gas-works, the members 
assembled in the Board-room, and, under the presidency of Mr. 
C. Stafford EUery, of Bath, disposed of the business. After- 
wards, Mr. W. Cross, Engineer and Secretary of the Leamington 
Priors Gas Company, described the process and arrangements 
which had been at work for some years for removing the foul 
smells from gas-lime previous to its removal from the purifiers. 
An interesting conversation followed the explanation. The 
members afterwards dined together at the Manor House Hotel. 
On the motion of the President, a vote of thanks was passed 
to the Directors of the Leamington and Warwick Gas Com- 
panies for their generous hopitahty. Altogether a pleasant day 
was spent. 
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MANCHESTER INSTITUTION. 

QUARTERLY MEETING, MAY 30. 

This Meeting was devoted to an excursion to Beeston Castle 
— an ancient ruined fortress some ten miles from Chester. The 
members assembled at the Central Station, Manchester, whence 
the start was made. After a journey of a little more than an 
hour, Cuddington was reached. Vehicles were here awaiting 
the party ; and they set off for a drive through Delamere Forest 
to Tarporley, where luncheon awaited them at the Swan Inn. 
A further drive of two or three miles brought them to Beeston 
Castle, where an hour or two passed in lounging about the ruins. 
Excellent time was kept throughout the day; and punctually to 
the minute everybody was back at the Swan to tea. The day 
was set apart for pleasure ; and the business transacted was of 
the least possible quantity. With the President (Mr. T. O. Pater- 
son, of Birkenhead) in the chair, the minutes of the last meeting, 
read by the Hon. Secretary (Mr. S. S. Mellor, of Northwich), 
were confirmed ; and then the names of three new members were 
submitted. These were Mr. H. H. Ford, acting Manager of the 
Macclesfield Gas- Works; Mr. R. Fearnley, of Rastrick; and 
Mr. S. Crossland, of Holmfirth. They had been duly proposed, 
and had been accepted by the Committee ; and, on the motion 
of Mr. D. Clarke, of Ashton-under-Lyne, seconded by Mr. W. W. 
Hutchinson, of Barnsley, their election was confirmed. Thanks 
were accorded to the caterers for their attention ; and on the 
proposition of Mr. Hutchinson, seconded by Mr. Newbigging, 
hearty appreciation was expressed of the arrangements made by 
the President, the Secretary, and Mr. Haddock, of Warrington, for 
the comfort of the party. Another charming drive by another 
and longer route, brought the members back to the station ; 
and the journey by train to Manchester was the final incident 
of a delightful day. 
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ANNUAL MEETING, JULY 23 & 24. 

This Meeting was held in Edinburgh; the business being 
transacted in the Victoria Room of the Waterloo Hotel — Mr. 
R. Robertson, of Bathgate (the President), in the chair. There 
was a good attendance of members ; and the Association were 
favoured with the presence of Mr. W. A. Valon, Assoc. M. Inst. 
C. £., of Ramsgate, President of The Incorporated Gas Insti- 
tute, and Mr. J. Hepworth, M. Inst. C. £., of Callisle, the Past- 
President. 

Mr. Robertson opened the proceedings by expressing his 

pleasure at meeting the members in "the ancient capital of 

Scotland." 

Report of the Committee. 

The Secretary (Mr. R. S. Carlow, of Arbroath), read the 
annual report of the Committee, as follows : — 

The Committee now present the annual report in the form agreed on at 
the 1885 meeting; and the following statement gives a general outline of 
the business done, with some notes that may be interesting. 

The Committee, at a meeting held in Glasgow on the 15th of October 
last, resolved to alter the date for sending out schedules for the compila- 
tion of the annual statistical report, from Dec. 31 to July 31 of each year. 
The Committee's reasons for so doing are as fbllows : (i) That a more 
correct report would be got at July 31, as nearly all the annual meetings 
of gas companies and corporations take place, and the price of gas is fixed, 
in June and July of each year. (2) That both the annual report of the 
proceedings and the statistical report would be printed at one time and 
bound together, and thereby a considerable deal of trouble and expense 
saved. 

The Committee have been again successful in obtaining the consent 
of Mr. Blair, of Glenfoot, Tillicoultry, to offer his two prizes— one of £7. 
and the other of £2 — to be given to the authors of the two best prepared 
papers, " On the Advisability of Gas-Works Supplying Electric Light," 
and " On Utilization of Gas-Works Plant in the Making of Cheap Gas for 
Gas-Engines, for Driving Electric Lighting Plant, and for Heating, Cooking • 
and in Direct Supply to Steam-Boilers." Intimation of these prizes, along 
with conditions, was given to members in a circular dated the 6th of April 
last. The Committee have received one paper from a competitor for the 
prizes, which is still under their consideration. The decision of the Com- 
mittee will be published in the annual report of the proceedings. 
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The Benevolent Fund has not been drawn upon this year. 

The Annual Report of the Proceedings, 1890, was published and sent to 
each member of the Association, according to the rules. It contained the 
President's address, papers and discussions thereon, a list of Past- 
Presidents, new members admitted, names of members of Committee, rules, 
balance-sheet, &c. 

The Committee, at a meeting held in Glasgow on the 19th of March 
last, took into consideration the two questions put into the question-box at 
the last annual meeting, and which were remitted to the Committee to be 
dealt with. 

Question No, i. — "In the event of a concrete tank leaking, what is the best 
means of finding out, and material for filling up same 7 " 
The Committee, after discussing this question at some length, and giving 
it due consideration, unanimously adopted the following motion : *' That 
the particulars or details of this question were so indefinitely stated, that 
the Committee thought it neither advisable nor judicious to give a direct 
answer thereto." 

Question No, 2. — ** 1 would like very much to be informed if it is customary 
for gas companies to provide and maintain at their own expense the 
underground service-pipes of street lamps ; if not, what is the usual 
mode of dealing with such ? " 

The Committee had a long discussion on this question ; and, after due 
deliberation thereon, the following resolution was adopted: "That the 
practice in regard to this question may vary in different towns ; but the 
Committee consider that the service- pipes should be thoroughly and solely 
under the control of the company or corporation supplying the gas, and 
that any renewals or repairs should be carried out by the supplier of the 
gas, and so make certain that the loss of gas should be as far as possible 
reduced." 

The Committee, at their meeting held in Glasgow on the loth of April 
last, had under consideration the advisability of visiting the Aberdeen 
Gas-Works, in order to inspect and report to this Association as to the 
working of West's drawing and stoking machinery, and also the coal 
breaking and elevating machinery at work there. The Committee unani- 
mously resolved that they should visit the Aberdeen Gas- Works for the 
purpose of inspecting the said machinery, and that the cost thereof should 
be charged against the Research Fund. Since the date of their inspection 
of the machinery at the Aberdeen Gas- Works, the Committee have been 
successful, through the instrumentality of Mr. Smith, of Aberdeen, in 
securing Mr. West, of Manchester, to read a paper at our annual meeting 
on his machinery ; and Mr. Smith has also promised to take a prominent 
part in the discussion on the paper — giving his experience as to the 
cost of working that machinery as against the old system. The Com- 
mittee therefore consider that a report from them on this subject would, to 
a certain extent, forestall Mr. West's paper. They have therefore resolved 
meantime to postpone giving any report; but those of the Committee 
who had the pleasure of seeing the machinery at work at Aberdeen will 
be better able to take part in the discussion on Mr. West's paper. 

The Committee regret to announce that Mr. D. Bruce Peebles has seen 
fit to resign the office of Auditor to the Association ; and the Committee 
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have resolved, although with the greatest reluctance and regret, to relieve 
Mr. Peebles of the duties of his office, and have placed the name of Mr. 
R. B. Main, Glasgow, on the balloting-list as a fit successor to Mr. Peebles. 
The Committee have also resolved to recommend to the general meeting 
to-day that Mr. Peebles's name be added to the list of honorary members of 
the Association, in recognition of the excellent services he has rendered in 
being Auditor of the books for so many years, and otherwise contributing 
towards the success of the Association. 

The Committee regret to state that they have been obliged to delete a 
number of names from the roll of membership, owing to deaths, parties 
resigning, and parties in arrear with their subscriptions. Still, it is gratify- 
ing to find that there are always a number of parties applying for admission 
as new members ; thus showing that the Association is accomplishing the 
end for which it was originated. 

On the motion of the President, the report was unanimously 
adopted. 

The Roll of the Association. 

The Secretary reported, with reference to the membership, 
that last year they had 156 ordinary, 61 extraordinary, and 
5 honorary members, with 15 associates — making a total of 237. 
During the year they had had one or two resignations, &c., and 
several members had died. 

The following gentlemen were admitted by the meeting as 
new members : Ordinary — Mr. J. Hepworth, M. Inst. C. E., 
Gas and Water Engineer, Carlisle ; Mr. W. A. Valon, Gas and 
Water Engineer, Ramsgate. Extraordinary members — Mr. J. 
M'Kelvie, of Edinburgh ; Mr. H. Darwin, of Glasgow; Mr. R. B. 
Wh)rtock, of Glasgow. Associate — Mr. W. Stewart, of Brechin. 
The membership accordingly now stands at 233, made up as 
follows: Ordinary members, 151; extraordinary members, 61; 
honorary members, 5 ; associates, 16. 

The Murdoch Memorial Fund. 
Mr. J. M*Gilchrist (Dumbarton) handed in the report of the 
Murdoch Memorial Committee. They had, he said, clear funds 
in hand amounting to ;£'3i7 17s. 6d. It had been proposed by 
the Memorial Committee, and had been accepted by the 
General Committee of the Association, that, next year being 
the centenary of gas lighting, they should do something with 
their funds in connection with Murdoch ; and it had been pro- 
posed that they should apply to the Trustees of the Wallace 
Monument at Stirling, for leave to erect a bust of Murdoch, the 
inventor of gas lighting, in the Monument. There were already in 
that monument twelve very good Scotchmen ; and if they were 
fortunate in getting the bust of Murdoch placed there, he could 
say that Murdoch would be in the right place, and in very 
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good company. They had there already Rohert Bums, King 
Robert the Bruce, John Knox, SirWalter Scott, George Buchanan, 
James Watt, Hugh Miller, Adam Smith, Dr. Chalmers, Tanna- 
hill, Livingstone, and (last, but not least) Carlyle. He hoped 
the meeting would endorse the action of the Committee, and 
give them the necessary power to make their application. If 
all went well, he expected that next year, at the time of their 
annual meeting, they would be invited to attend the unveiling 
of the bust of William Murdoch in the Wallace Monument. 

The President thought the suggestion by the Committee was 
a very good one, because, if carried out, the bust of the great 
pioneer of the gas industry would be located in a suitable place. 
He had much pleasure in moving that the report of the Com- 
mittee be adopted, and that it be remitted to them to carry out 
their proposal. 

Mr. A. MacPherson (Kirkcaldy), in seconding the propo- 
sition, said that the cost of the bust would only utilize a part of 
the money the Committee had ; and they did not give up the 
hope of having a still more worthy memorial of Murdoch. In 
the meantime, however, he thought they might mark the 
centenary by carrying out the present proposal. 

The recommendation of the Committee was agreed to. 
The Funds of the Association. 

Mr. D. Bruce Peebles (Edinburgh), the Auditor^ read the 
Treasurer's report, which showed, in the General Fund, a 
charge of £14^ i8s. id., and a balance of £1$ 9s. 8d. ; in 
the Benevolent Fund, a charge of ;f23i 5s. id., and a balance 
of ;£'222 17s. id. ; and in the Research Fund, a charge of 
£8^ 17s. lod., and a balance oi £yi i6s. lod. He thought they 
might well congratulate themselves on having a very good 
showing this year — a better one than last. This year he had 
resolved to resign the office of Auditor. He thanked all the 
members for the courtesy and kindness he had received during 
the many years he had been amongst them. 

The President said they had all listened with pleasure to 
the report by the Auditor. Their funds were in a position 
which augured well for the Association. He was sure they 
would be prepared to give Mr. Peebles their heartiest and 
warmest thanks for the great care and trouble he had taken in 
auditing the books — not for this year only, but for the 15 or 16 
years he had been their Auditor. He proposed that they 
should give him their thanks, that this should be recorded in 
the minutes, and that they should make him an honorary 
member, which was the least they could do. 
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Mr. M'GiLCHRisT seconded the motion. He said he felt that, 
altogether apart from Mr. Peebles's services as Auditor, he had, 
as an inventive genius, been a credit to the Association. 

The motion was agreed to. 

Mr. Peebles thanked the members very sincerely for electing 
him an honorary member, an honour which, he said, had come 
upon him unexpectedly, and he might say very undeservedly, 
for he could not think he had any reason to expect it. 



The President then delivered the following 

INAUGURAL ADDRESS. 

Gentlemen, — I thank you very sincerely for the great honour 
you have conferred upon me by placing me in the President's 
chair at this, our thirtieth annual meeting. I value the honour 
all the more when I consider my position among you — a 
Manager of one of the smaller gas-works. While honoured 
and pleased, I feel the task of saying anything worth listening 
to a difficult one, more especiaUy in these times when presi- 
dential addresses of much merit are being reported almost 
weekly. I seem not altogether in my right place ; and I think 
one of our number, more capable of giving an original address 
founded upon his every-day experience in a larger field of labour, 
might have been chosen to address you. I anticipate, however, 
your kind indulgence, and also your help, in carrying out this 
day's programme. 

The continued prosperity of our Association must be gratify- 
ing to all of us. Its steady onward progress, always keeping 
abreast of the times, shows clearly its adaptation to the object 
for which it was instituted — viz., '* For the encouragement and 
advancement of all matters connected with gas engineering and 
manufacture, and to facilitate the exchange of information and 
ideas amongst its members." This object has been carried out 
year by year since the Association was formed ; and no small 
part of the progress of the gas industry is due to these and such- 
like fellowship meetings, and the subsequent intercourse between 
gas managers brought about by the meetings. When we con- 
trast the present with the past, and think of the good fortune o£ 
the young gas manager of the present day, we cannot help ex- 
pressing the hope that he may fully appreciate and make the 
most of the advantages which the increased facilities of acquir- 
ing knowledge bring to him. It is a matter of surprise to me 
that so few young Scotchmen, who are doubtless looking forward 
to the time when they may fill our shoes, put the study of the 
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details of their profession to the test by entering for the City 
and Guilds of London Institute Examinations in " Gas Manufac- 
ture.** A few have entered and passed well, but comparatively 
few ; and I do not see why it should not be otherwise. The passing 
of such an examination will not make a manager. But the fact 
of his having passed shows he has a grasp of the subject he has 
been studying ; and when this is combined with practical expe- 
rience, it must make him all the more efficient. 

It is a matter for congratulation that the demand for the com- 
modity we manufacture and sell is still largely on the increase 
(notwithstanding the encroachments of rival illuminants), and that 
gas stocks are to-day as firm as ever they were. The confidence 
in them, shaken somewhat when the electric light was first 
brought forward, has been regained, and to all appearance has 
been much strengthened — to the annoyance of the timid people 
who sold out when the scare about the new light was in vogue. 
The demand for coal gas increases amazingly year by year ; 
showing that gas is still the good, old, and tried friend of the 
public. The statistics of the gas manufactured in the capital in 
which we are now met, need only be mentioned as exemplifying 
this fact. Compared with last year's production, there is an ad- 
vance of 100 million cubic feet ; and the same rate of increase 
has been recorded in many of our large centres. And, further, 
we rejoice that a good part of this is due to extra day consumption. 
The prejudices against gas as a cooking agent have been gradu- 
ally removed ; and what was claimed by us years ago is now 
admitted on aU hands — that gas is the most economical, con- 
venient, and cleanly mode of cooking yet introduced. 

I dare say the majority of you will have had alike experience 
to my own in the matter of gas cooking-stoves. I have not yet 
had returned one of those sent out* from our works on hire ; 
and with few exceptions they have been eventually purchased 
by the hirers, which itself speaks well for the success of gas 
in that department. The extra day consumption is also 
attributable in part to the success of the gas-engine ; and on 
the expiration of the patent rights, we hope to see a more 
general use of this motive power. The high price of the engine 
— not only its first cost, but the high price of the new slides 
required periodically — is the most serious drawback to its in- 
troduction. Gas as a motive power having been proved to be 
more economical in practice than hydraulic or electric power, 
and much more reliable than the latter, it will, I am sure, on 
the removal of this barrier, come still more into use. We 
cannot say that the same perfection has been attained in the 
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applicatio;Q of gas to heating purposes. The ideal has not been 
reached here ; and, with the exception of its ase as a water 
heater, gas has so far failed to supply the place of the coal fire 
on the score of economy. So there is still scope in that line for 
the inventive genius of our gas engineers and stove makers. 

Looking from the past success of gas to its future, and re- 
membering that this success up to the present has been due to 
its cheapness, reliability, and convenience, we may question 
ourselves as to the possibility of this increasing demand being 
reversed. We need not consider the possibility of any rival 
illuminant ousting gas on the score of reliability and conve- 
nience. There is none. But what concerns us most is the 
danger of a decreased demand, induced by a necessity for rais- 
ing the price to such a figure as would give the more expensive 
and brilliant light a chance to supplant it. Cannel coal, on 
which we just now entirely depend for our present supply of 
good gas, has, during the past year, risen in price to such an 
extent as to cause the majority of gas companies in Scotland to 
advance the price of gas. These advanced prices are still out- 
side the competitive range of electricity and oil. But there is 
every prospect of a still further increase, owing to the Conti- 
nental demand for high-class cannels; and keeping in mind 
that cannel is becoming year by year a more limited com- 
modity, we cannot look for anything but still higher prices. To 
reduce the present high standard of luminosity by the use of 
cheaper coal, that gas may be kept at a low price, would, in my 
opinion, be a false step, in the face of the continued demand for 
more light. The efforts put forth by our American brethren to 
produce gas of high luminosity, so as to compete more favour- 
ably with the electric light, confirms the opinion of the majority 
of Scotch managers, who hold that a high standard of illumina- 
tion ought to be maintained, and shows us that there is perhaps, 
after all, a great amount of truth in what the chairman of one 
of the electric light companies said in explanation of the non- 
success of the new light in Scotland — viz., owing to its being 
there met by a strong competitor in the shape of the rich coal 
gas supplied. 

Being brought face to face with the difficulty of producing a 
rich gas at a cheap rate when cannel is rising in price, it is 
gratifying to see that there is a possibility of the removal of that 
difficulty. The activity shown by gas managers and chemists 
in their endeavours to practically apply the old theory of en- 
riching coal gas by oils, is significant. That the many diffi- 
culties hitherto encountered in this direction will ultimately be 
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overcome, I have not the slightest doubt. Success in this, com- 
bined with the introduction of more economical methods of 
working, will enable gas to hold its own as the cheapest light 
for years to come. 

Turning to the progress of our rival illuminants, foremost, 
though not most formidable, we must place the electric light. 
Its progress during the past year has in no way curtailed the 
sale of gas ; and I think we may yet safely place the electric 
light in the same category as it has been in since its introduction 
— the " light of the future." Unless the cost of its production 
can be very much cheapened, we have no reason to fear 
encroachments of the electric light, either in private dwellings 
or in our streets ; and cheapening seems scarcely possible when 
we consider that at the present time upwards of 90 per cent, 
of the power expended is converted into light. It is also a 
significant fact that week by week we read of local boards and 
corporations who have adopted the new light, falling back upon 
gas as being more economical and reliable. The great field of 
the electric light appears to be for advertising purposes, and as 
a luxury to those who are willing to pay for it. 

Leaving this competitor, and coming to our less brilliant 
rival, paraffin oil, we find in it an opponent of a far more 
serious kind. In our smaller towns, distant from the coal- 
fields, the rivalry of oil is much felt, owing to the neces- 
sarily high price of gas. In our larger towns and cities 
also this opposition, although perhaps not felt, exists ; many 
of the well-to-do people adopting oil because of erroneous 
views as to its superiority over coal gas. The difficulty of 
meeting this competitor in the first case is not an easy one 
for the gas manager. A consumer is able to buy a bottle of oil 
for i^d. or 2d., but a quarter's gas account would appear ruinous 
to him. It is needless to point out to him the relative lighting 
values of gas and oil; for, as a rule, he is content with a smaller 
light when burning oil than he would be if using gas. The only 
solution of the difficulty seems to be the placing of the gas 
consumer on the same footing as the oil consumer, by adopting 
a system of short payments, either by weekly collection or by 
prepayment meters. I believe Mr. Keillor, of Nairn, has applied 
the principle of weekly payments successfully among a class of 
consumers who would otherwise have resorted to oil; and 
other managers similarly placed might take the hint and do 
likewise. With regard to oil as a competitor of gas among the 
better classes, it would be well if the attention of these classes 
could be drawn to the fact that, in the burning of our ordinary 
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commercial Scotch paraffin oils and petroleum, more sulphur- 
ous fumes are given off (to the extent of 20 to 60 per cent.) 
than by burning coal gas ; and I think no better way of en- 
lightening them on this point could be found than by the circu- 
lation of the excellent paper read at one of our meetings by 
Mr. A. Bell, of Peebles, on " The Presence of Sulphur Com- 
pounds in Illuminating Mineral Oils." ^ It would be well for us 
who feel this opposition to get this paper (which is in pamphlet 
form) and make good use of it. 

The facts arrived at by Mr. Bell, after careful experiment, 
thoroughly confute the statement made in a booklet issued 
by a large firm of lamp makers in Birmingham, who always 
keep their country merchants well supplied with Uterature 
showing the advantages to be gained by adopting their goods. 
After describing the advantages oil-lamps have over gas— as 
being more easily carried about from place to place, and so on 
— ^this pamphlet says : "But lamps possess some other very 
decided advantages over coal gas, inasmuch as they do not load 
the atmosphere with sulphurous fumes ; leaving the air much 
purer for breathing, while the books, pictures, brass fittings, 
and hangings do not become affected as in rooms where gas 
is burned." It has been demonstrated that paraffin oU or 
petroleum, burned under the best conditions, gives off sulphurous 
fumes to a great extent. But there is an additional drawback 
to its use, in the disagreeable smell that arises from its 
incomplete combustion (not to speak of the unpleasantness of 
handling the oil itself) ; for in four cases out of six, consumers 
do not know how to clean their burners, or do not care whether 
they are cleaned or not — unless, perhaps, they get a rub up on 
the outside. The result is that disagreeable fumes are given 
off peculiar to the houses where oil is burned. The gas con- 
sumer notwithstanding that his education in the burning of gas 
to advantage is somewhat deficient, is better placed than the 
oil consumer. 

We also find that paraffin oil and petroleum have entered 
the field as competitors with gas as producers of motive power. 
These oil-engines ynH be extremely handy in places where there 
is no gas ; but I am afraid they will have no chance alongside 
the gas-engine. 

In keeping our OMrn in this rivalry with oil and electricity, our 
attention cannot be too often drawn to the necessity for us 
making the education of our customers in the use of gas one of 

• See journal of Gas Lighting, Vol. LIV., p. 403 ; and " Reports of Gas 
Associations " for 1889, p. 209. 
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our chief duties. We should see that the pipes put into new 
buildings are large enough, and point out to the proprietor the 
benefit he will derive by supplying himself with fittings of a sub- 
stantial and sufficient kind ; and to all our customers we ought 
to show the greatest courtesy — attending promptly to any 
grievances so that they may see that we are working for their 
interest as well as for our own. 

In addition to paraffin oil and electricity, we have in the field 
other illuminants ; but these we can hardly place under the 
head of rivals. I refer to water gas and oil gas. By themselves 
these gases have not been a commerciahsuccess, whatever good 
fortune there may be before them in combination with coal gas. 
The **hue and cry" about water gas raised a year or two ago has 
died down almost as speedily as it got up. The statements about 
its low price have been proved to be very much exaggerated ; 
and, unhappily for the shareholders, it may safely be concluded 
that it has been found impossible to produce it on such an 
economical basis as was prophesied. I had an opportunity of 
looking into the works at Uddingston some time ago, and I can- 
not say that I was favourably impressed with the light. I sup- 
pose its manufacturers do not care to see intruders, for I had 
no opportunity of testing its illuminating power. Gas made 
from oil directly, although in the field, like water gas, for many 
years, has not been made at a cost low enough to enable it to 
enter into competition with coal gas, although the promoters of 
the many schemes for its production have, by a manipulation of 
figures, endeavoured to show, from its enormous illuminating 
power, how much more valuable it is than coal gas. In addition 
to the extra cost per 1000 cubic feet, there is the drawback of its 
impurity. One of the ''facts" stated is that it is*' free from 
sulphur, ammonia, &c." But, unfortunately, these " facts " will 
not stand investigation. Reference has before been made at our 
meetings to the large amount of sulphuretted hydrogen present 
in gas made by these systems. 

The Gas Company at West Calder have recently adopted the 
'* Mansfield process " for making gas from oil. The town has 
been supplied with gas from Young*s Paraffin Oil- Works there 
for a number of years back ; but the local Company, having 
found they were not getting the gas at a remunerative price (so 
much being lost through condensation between the oil-works 
and the holder — a distance of fully a mile), looked about them 
to see if another method could be adopted. Unfortunately, the 
lease of the ground on which the holder is erected is so drawn 
up as to prevent the Company erecting retorts for carbonizing 
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coal. The Superior was approached to see if any arrangement 
could be come to with him ; but the only concession he made 
was to allow the erection of plant for making oil gas. The whole 
system is complete and easily wrought, and a great improvement 
over some other oil-gas apparatus, in so far as the gasholder 
rises under pressure instead of vacuum, as in the other kind. 

The apparatus consists of a circular generator, in which is 
placed an iron retort of much the same shape as the ordinary 
laboratory glass retort. From this the gas is led to a hydraulic 
box, and thence to the holder. The oil is run from a small 
cistern overhead into the retort, where it is decomposed and 
converted into fixed gas. There is no purification ; the gas being 
led direct from the hydraulic box to the holder. The method is 
extremely simple ; but, as you may suppose, the gas is not free 
from sulphuretted hydrogen, although the makers, in their pro- 
spectus, give out that the gas is *' quite free from sulphur, am- 
monia, or sulphuretted hydrogen, and consequently is purer than 
it is possible to make coal gas." 

I am afraid oil gas by itself has proved to be neither so 
economical nor nearly so pure as coal gas. In combination with 
our present mode of carbonization as an enricher, we may, how- 
ever, look for it to become in a short time a very valuable adjunct. 
The many schemes which are now on trial, and which have been 
fully described lately, will be watched by us very attentively, in 
order to ascertain their merits. 

Having dealt in a rather desultory manner with things out- 
side the works, I will now look at some of the recent improve- 
ments that have taken place in gas-works plant. Beginning 
with the retort-house, this section of the works seems to be 
undergoing a thorough revolution, however slowly. Only ten 
years ago the system of regenerative firing was comparatively 
unknown ; but to-day the advantages of this mode of heating 
have been so well proved, that its adoption has been very 
general, not only in our large, but also in our smaller works. 
There are now few works that are not laying aside the old 
wasteful method as a thing of the past. Our attention is to be 
drawn to this system of firing in a paper to be read to-day. 

The system of inclined retorts reminds us of the oil-works 
benches we see in many parts of Scotland. That the plan has 
great advantages is quite apparent ; but it comes to a point 
whether that or the present system of horizontal retorts, with 
the addition of drawing and charging machinery, is the more 
economical. From practical experience, it would appear that 
both systems ure very much on the same footing with regard to 
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economy ; and if so, there is every chance of the present system 
of horizontal retorts, with the addition of machinery, having 
the preference. The managers of the smaller works will have 
to rest content with drawing and charging by hand for some 
time ; this being, in their case, as yet, the most economical plan. 
Talking about improvements in retorts, I am surprised that 
nothing further has been done to carry out the combination of 
horizontal and vertical retorts for the recovery of ammonia 
from the coke, or the production of water gas for firing pur- 
poses, as was suggested by Mr. William Young at one of our 
meetings some time ago. 

Passing on to purification, it must be a matter of regret to us 
that purification in closed vessels has not been so successful 
as was anticipated a few years ago. By this time we expected 
all the disagreeable odour from the changing of purifiers would 
have been obviated ; but 'our expectations have not been 
realized. Difficulties in the practical working of the system 
have cropped up, and debar it at present from being a complete 
success. The partial failure of this scheme does not affect us 
further than the regret we have at seeing such an ideal form of 
purification hampered in its working ; for the present system of 
dry pui;ification has been so much improved of late as to make 
us content with such things as we have. The introduction of 
air or oxygen for the continuous revivification of the purifying 
materials has done much towards avoiding nuisance. 

The labour troubles still cling to us, and it seems that a 
solution of this difficulty will not be arrived at in a hurry. The 
spirit of unrest among gas workmen, as well as in other depart- 
ments of labour, kept up by the paid agitator, is a matter of 
anxiety to the gas manager. It is to be hoped that, with his 
usual tact and fairness, he will be able to overcome this difficulty 
in the coming winter. 

The better state of the bye-products market must be con- 
soling to us, in face of the advance that is taking place in the 
price of coal. We trust there is some truth in the report that 
the sources of nitrate of soda are failing. This, combined with 
the tendency there is on the part of farmers to return to sul- 
phate of ammonia as a manurial agent, bids fair to bring sul- 
phate up to a more remunerative price. It is now generally 
known among farmers that the fertilizing power of sulphate is 
greater than that of nitrate ; and I hope the Sulphate Asso- 
ciation will make the most of the excellent paper read at The 
Gas Institute meeting this year by Mr. Ritson, of Jersey.* 

• See Journal oj Cis Lighting, Vol. LVII., p. 1304. 
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An effort should now be made to complete the sum necessary 
to raise a fitting tribute to the memory of our great pioneer, 
William Murdoch. Next year will be the centenary of the 
advent of gas lighting ; and it would be a fitting time to get 
this done. I am sure I shall not appeal to you in vain, but 
that you will all willingly re-subscribe, and have completed next 
year what has been our desire for some time past. We surely 
cannot grudge a little for the purpose of seeing something done 
to perpetuate the memory of the man whose name we all revere, 
and who, by the introduction of gas lighting, did so much for 
the advancement of civilization. 

I cannot close my remarks on this occasion without referring 
to the loss the Association has sustained through the deaths of 
Mr. G. Niven, Gas Manager, of Airdrie ; Mr. Thomas Elliot, Gas 
Manager, of Kirkcudbright ; Mr. James M*Kelvie, Coalmaster, of 
Edinburgh ; and Mr. Henry Walker, Coalmaster, of Bathgate — 
all members of our Association, who though not taking so active 
a part in its work as others, had a deep interest in its welfare. 
On your behalf I would express the sorrow of the Association at 
their loss, and its sympathy with their bereaved relatives. 

I thank you for the very patient hearing you have given to 
these somewhat rambling remarks on some of the present-day 
topics of the gas industry ; and hope our Association will go on 
flourishing in the future as it has done in the past. 

Mr. W. A, Valon (Ramsgate) said he had much pleasure in 
proposing a vote of thanks to the President for his address. 
The motion having been cordially agreed to, 
The President briefly thanked the members. 



Mr. G. R. HisLOP (Paisley) then read the first paper, on 

A NEW FORM OF GAS-BURNER SPECIALLY ADAPTED FOR 

GAS-TESTING PURPOSES. 

Gentlemen, — It is just three years since I had the privilege 
and pleasure of laying before the members of this Association 
my views upon a new departure in the construction of union 
gas-buniers,* and proved to them, by a tabulated set of experi- 
ments, the importance of the principles I then propounded — 
vi2., that the angle of impingement of two jets of illuminating 
gas has a most important bearing upon the character of com- 
bustion and intensity of light emitted by such gas. I pointed 
out also the insuperable difliculties experienced in procuring 

* See Journal 0/ Gas Lighting, Vol. LII., p. 205 ; also '• Reports of Gas 
Associations" for 188S. p. 158. 
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test burners having their orifices drilled at certain angles. To- 
day I purpose following up this subject a little further, and 
showing you how I propose to overcome the difficulties referred 
to. It is just possible I owe an apology for again introducing 
this subject ; but the importunity of your President must be 
charged with the infliction, should it prove one. I may state 
that the instrument which forms the subject of this paper was 
designed by me in connection with my former paper ; but the 
time then at my disposal did not permit of its production. I 
am, however, not without hope that its production now will 
meet with some measure of appreciation from the members of 
the Association. This instrument I have designated "The 
Angleometer Union Gas- Burner." The practical application 
of it I shall endeavour to explain to you. 

In my former paper I pointed out that, in order to carry out 
my experiments upon the various qualities of gas, I was com- 
pelled to have a considerable series of burners specially made 
to suit various qualities of gas ranging from about 18 to 32^ 
candles, and having their orifices drilled at different angles off 
the vertical line. All this is now, however, admirably accom- 
plished in this one burner ; supplying as it does a most efifec- 
tive and speedy means of producing the angle of impingement 
under which any quality of gas will emit the highest intensity of 
light consistent with, or in conformity to, the existing statutory 
regulations contained in the various Acts of Parliament. To 
find the angle, therefore, at which any quality of gas ought to 
be tested, it is only necessary to alter the inclination by means 
of a screw adjustment ; and this may be accomplished by two 
methods. The adjusting mechanism necessarily secures con- 
stant contact of the burner tips, as also the orifices at a fixed 
distance ; and this secured, it is necessary only to increase or 
reduce the angle of inclination to produce a flame having the 
exact extent of elongation, and so as to be just under smoking- 
point. 

The importance of securing such a uniform condition while 
testing all qualities of gas, will be at once apparent — a point 
which, in the tabulated experiments, I proved to you affects the 
luminosity of the gas to the extent of from o* 11 to 0*18 candle 
for each degree on the series of tests made. Taking, for 
example, a gas of 22'25-candle power, I showed you that the 
angle of 22° off the vertical line, or a total angular distance from 
each other of 44°, gave the highest result obtainable; the 
dimension of the flame being 2^ inches broad by 3^5 inches high, 
while with the same gas tested with the impinging jets placed 
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at an angle of 45* off the vertical line, or a total angular distance 
from each other of 90*, producing a flame ^^ inches broad by 
2^ inches high, the lighting power was reduced to 1971 candles 
— being a loss of 2*54 candles, or 11*42 per cent., or o'li of a 
candle per degree over the whole series of tests made on the 
gas of this quality. Similarly, gas of 23'8-candle power was 
found to lose, between the angles of 24** and 45*, 2*53 can- 
dles, or equal to 10-63 P^^ cent. On a gas of 26*29*candle 
power, and tested between 28® and 45°, the loss was 2*51 can- 
dles, or equal to 9*55 per cent. Again, with 28-4-candle gas, 
tested between 33® (as the most effective angle) and 50*, the loss 
was 2'4 candles, or equal to 8*46 per cent. .Gas of 30'28-candle 
power, tested between 38** and 50°, showed a loss of 2' 16 candles, 
or 71 '4 per cent. ; and, finally, 32*6-candle gas, tested between 
45* (as the most effective angle) and 55®, gave a loss of i'8 can- 
dles, or equal to 5'6 per cent. It will thus be seen that the 
loss and hability to error are greater in the case of the lower 
qualities of gas ; but this is as may be expected, since with the 
latter there is much greater liability to over-oxidation. Again, 
burners are generally made with their orifices drilled at angles 
much too high for the lower qualities of gas. The risk of error 
and loss are consequently much greater in testing the latter. 

Having now so far explained to you in words the difference 
due to angular distance, I proceed to give some ocular proof 
of the force of my statements. The instrument before me is 
set to thd angle of 47" off" the vertical ; and you will observe that 
the horizontal dimension or breadth of the flame is much more 
than the vertical height. Presuming the quality of Edinburgh 
as to be actually 27 candles, the illuminating power of 5 cubic 
feet will be, as I am now consuming it (say), 24 candles. But if 
I now alter the angle of inclination of the jets to 28", as being 
the most effective angle for that quality of gas, the illuminating 
power would be raised to 27 candles; the difference repre- 
senting a gain of 12*5 per cent. The alteration of the angle, 
you will readily observe, produces a very marked change, not 
only upon the dimensions of the flame, but upon the amount of 
light emitted from it. It will thus be seen that the " Angleometer 
Burner " embraces the entire range of angles under which my 
former experiments were conducted, or are ever likely to be 
required in testing illuminating gas. The practical result of 
the elongation of the gas-flame is the combustion of the gas 
under conditions equivalent to a reduction of 2-ioths of an inch 
pressure at the point of combustion, while the pressure ofs-ioths 

is maintained in the jet. This burner therefore offers great 

L 2 
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advantages to all gas examiners and managers in testing any 
quality of gas ; and since every quality has its appropriate angle, 
the instrument is speedily adjusted to that angle at which it will 
show the highest amount of light compatible with, and in due con- 
formity to, existing Acts of Parliament regulating gas supply. 

But some may be inclined to ask the question whether, after 
all, the burner answers the description of a union gas-burner as 
defined by the Board of Trade. I answer, '* Most certainly ; it 
is truly a union jet, but with adjustable angles." Angles in re- 
lation to quality have hitherto never been thought of, and con- 
sequently never defined ; and thus the matter of angular inclina- 
tion of the jets to each other has been left entirely to the mercy 
of will or accident, as the case may be, only the burner shall have 
two holes (which constitutes a union jet), just as a human being 
has two eyes, but with the result not less varied than the visual 
power of the human eye itself. Such Acts of Parliament should 
consequently in the future contain a qualifying clause, to the 
effect that the standard 5 cubic feet of gas per hour " shall be 
tested by a union jet capable of relative angular adjustment, in 
order to the perfect combustion of the gas." 

After what I have stated, it will be readily conceived as 
possible to construct a scale of flame dimensions which shall 
approximately indicate the illuminating power of 5 cubic feet of 
any quality of gas ; and this I hope to accomplish. 

It is almost unnecessary that I should dwell longer upon the 
principles I have enunciated in this and in my former paper. 
Much has been said and written upon the question of gas- 
burners for general use, and many attempts have been made to 
introduce reform. But however much has already been done, 
burner makers are not easily enticed out of old beaten paths. I 
find, for instance, that many difficulties are said to be in the way 
of making burners of the various angles required, although I 
fail to see why it should be so ; and I am not without hope that 
these principles will be carried out in practice. 

My special business to-day, however, is to provide the gas 
manufacturer and analyst with the best means of determining 
the illuminating power of all qualities of gas, and that under 
exactly uniform conditions, considered in relation to the compo- 
sition of the gas. I have already shown you that the range of 
error or loss in testing gas— say, of the quality suppUed to this 
city — amounts to 3 candles. But assuming that only one -half 
of this loss is sustained by defective angular impingements of 
the gas-jets, we have 1*5 candles loss, which I confidently affirm 
is not overstated. With gas as now supplied here at the rate 
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of 4s. 6d. per looo cubic feet — ^but taking the actual cost to the 
Corporation fat 3s. 6d. per 1000 cubic feet — for 25i-candle gas, as 
now tested by the best means available, we have the rate per 
candle of i*55d. exactly on the average, but in reality something 
like 2d., as the cost per candle within the range of error 
indicated, owing to the higher class of coal required for its 
production. Now, 1*5 candles at 2d. per candle equals 3d. per 
1000 cubic feet, which, on the quantity of gas sold in Edinburgh 
and Leith during the past year — viz., 1,239,973,000 cubic feet — 
amounts to ;£'i 5,499 13s. 3d. 

It is unnecessary to point out that such loss does not apply 
to this district alone, but to all corporations and gas companies 
supplying similar gas (the one I represent not excepted). Bu( 
where lower qualities are supplied, the loss may be much 
greater. This loss, however, it will be borne in mind, faUs in 
the first instance upon the gas manufacturer, and not upon 
the consumer, as presently considered. My purpose now is 
chiefly to show the means by which the gas manufacturer is 
justly entitled to take credit for supplying to gas consumers a 
much better article than he has hitherto had credit for, and at 
the same time conforming to the conditions of proof as to 
quality contained in the Act of Parliament or otherwise. No 
doubt the effect would be to increase the difference of loss as 
between the results so obtained and those realized in ordinary 
domestic and factory lighting ; but I have the satisfaction of 
having, in my former communications, propounded a remedy, 
to some extent at least, for such loss in their case also, which 
might be carried out if only ** time " to me and ** the will '* were 
present with the burner manufacturers. In the meantime, I 
content myself with having directed your attention to certain 
important and hitherto overlooked conditions, which I have 
endeavoured to prove are all -important to you and to me in 
their financial and economical aspects. 

While the instrument which has been the subject of this 
paper is specially applicable only to gas-testing purposes, I 
propose to make it at the same time applicable for ordinary use, 
as, whatever rights we may claim for ourselves as gas manu- 
facturers, the claims of the gas consumers must ever receive 
our special consideration. As I stand before you to-day, I have 
fresh upon my memory the first paper I read in the interest of 
gas consumers, to the members of this Association, and in this 
city, 23 years ago, when I enunciated my views upon what may 
be regarded as amongst the first attempts at the so-called 
modem system of regenerative gas-lamps — viz., that of covering 
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the tops of all gas-shades, and furnishing them with a con- 
trollable ventilating device, so as to consume the gas in a heated 
atmosphere — a system which was recently made the subject of 
a patent by a Glasgow gentleman. 

And now, while thanking you for your attention, I have only 
to say I shall be glad to further explain, to any who may desire 
it, the principles and working of the " Angleometer Burner." 

Discussion. 

The President said the members had heard the paper, and 
followed out the details of the illustrations, and he hoped they 
would discuss the points of the communication. 

Mr. D. Bruce Peebles (Edinburgh) said that everything Mr. 
Hislop brought before them always showed a great deal of 
honest and hearty work. He had gone into this question very 
ardently, and in the paper he had read that day had shown 
clearly that he had attacked a subject of very great importance 
to gas producers and consumers. He thought, however, that in 
the instrument exhibited, he saw a little bit of a grandchild of his 
own. Many years ago he produced an appliance wherein two 
gas-burners were automatically arranged so that they left one 
another and then coalesced. Some years afterwards he read a 
paper to the Association, and exhibited before them an arrange- 
ment in which two burners were brought together so as to show 
the increased illuminating power by this operation. This could 
be arranged at certain angles ; and he must say that Mr. Hislop 
had followed this up, and produced a very beautiful instrument, 
which would very much more clearly give the different angles 
required. The difficulty he (Mr. Peebles) found in connection 
with burners was to know what the various angles should be for 
different qualities of gas. This was a point which had been very 
clearly brought out. He could remember the type of flame that 
Mr. Hislop had just shown. It was known all over the world 
before Mr. Bray brought out his burner. Mr. Bray produced a 
flame of more brilliancy, but of less illuminating power. Mr. 
Hislop*s paper was so interesting, that it should lead to a great 
deal of discussion. There was no doubt the ideas put forth had 
been brought out before in London ; and they might be taken up 
now m connection with Mr. Hislop's method of increasing the 
illuminating power of gas. He (Mr. Peebles) remembered very 
clearly Mr. Hislop*s former paper, and that he gave them a very 
good illustration of the necessity, in burning gas, of allowing the 
proper quantity of oxygen to go through to secure perfect com- 
bustion. There was another point which was brought before 



NORTH BRITISH ASSOCIATION. I5I 

them long ago by Mr. Hislop in connection with this matter — 
what was called the Methven screen. Mr. Hislop long ago 
employed a similar method, where the hole, instead of being rec^ 
tangular, was simply circular. Mr. Fiddes, of Bristol, deserved 
the credit of having introduced that system. 

Mr. A. Smith (Aberdeen) asked if the same quantity of gas 
was being consumed in the first flame shown as in the second. 
He thought Mr. Hislop had stated that the pressure was 
5-ioths in the first flame, and reduced to 3-ioths in the second. 
The former appeared to him to-be a little ** wiredrawn ; " and 
the latter he did not think would be a pleasant oiie to the eye. 
If, however, they could get anything to raise the quality of the 
gas 3 candles, it would be a great thing indeed. 

Mr. R. Mitchell (Edinburgh) said that Mr. Hislop had very 
kindly referred to the quality of the Edinburgh gas. Perhaps it 
had not been his fortune to have to experiment with the same 
quality of gas, and therefore his burner did not altogether suit 
the Edinburgh gas. They strove at all times to give 27 candles 
illuminating power ; but in the West they only supplied 18, 19, 
and 20 candle — nothing more. He thought if Mr. Hislop had 
had a little more experience with the Edinburgh quality of gas, 
he might have had a more efficient burner to suit it. They were, 
however, very much indebted to him for bringing the subject be- 
fore them, for he had been very successful with his arrangement. 
It was one of those things which might, in due time, come to 
be of service to the general public. 

Mr. A. MacPherson (Kirkcaldy) thought that the members all 
acknowledged that they were indebted to Mr. Hislop for his 
present paper, and also for that he read on a former occasion. 
He (Mr. MacPherson) considered that in the last paper Mr. 
Hislop had very clearly demonstrated to the Association the 
great benefit to be gained by having burners pierced at various 
angles for different qualities of gas. This, he thought, Mr. 
Hislop had carried a step forward ; and although at that time 
he was unable to illustrate what he had found to be the case, 
he showed it to them that day, and he (Mr. MacPherson) 
considered he had clearly made out his case. He thought they 
had only to look at the second flame, and compare it with the 
first, to see the difference between the two. He was of opinion 
the illuminating power of the second flame was superior to 
the one they saw before the altering of the angle. He thought 
Mr. Mitchell must have misunderstood Mr. Hislop's description 
of the burners, because it clearly pointed out that with a richer 
gas the loss was not the same as with a poor gas, and the 



152 NORTH BRITISH ASSOCIATION. 

benefit was the greater the poorer the gas. He (Mr. Mac- 
Pherson) also considered that Mr. Smith had not comprehended 
Mr. Hislop. As he understood the paper, there was the same 
pressure and the same quality of gas in both cases; but 
Mr. Hislop would be able to enlighten them on the matter. 
He thought they could see for themselves, with the naked eye, 
that the illumination afforded by the same quantity of gas 
arranged at one angle was superior to what it was when burn- 
ing at another angle. Mr. Hislop deserved their thanks for 
the manner in which he had investigated the question of gas- 
burners ; and nothing would tend more to give satisfaction to 
the consumers than a proper set of burners constructed on 
the principle advocated, suitable for all qualities of gas, from 
18 up to 27 candles. A good idea was that the consumers 
should be supplied by the gas companies with burners specially 
adapted for the gas manufactured by them. In this way, not 
only would a benefit be conferred on the companies, but the 
advantage would be extended to their customers. If they 
were able to make 25-candle gas appear to be of 27-candle 
power, so much the better for the companies ; and if they 
could develop a candle or two more for the same consumption, 
so much the greater saving for them. His opinion was that they 
should do all in their power to encourage Mr. Hislop. 

Mr. Peebles asked Mr. Hislop if he had tried the effect upon 
the burners of very low pressure at these great angles. Would 
the low pressure not bring a corresponding type of flame, even 
although the angle of the burner was much greater than was 
illustrated at present ? 

Mr. J. West (Manchester), while acknowledging that the sub- 
ject of burners was a very important one, said he did not set out 
to argue the point raised as to the angles, because it was one on 
which he had not experimented. He had, however, made a 
large number of tests with burners ; and he thought there was a 
great deal in the question about low pressure. He made expe- 
riments a few years ago on every burner he could procure, and 
he read papers in Manchester on the burners actually in use in 
the city as compared with modern kinds. He found that, with 
the burners the consumers were using, the gas had an illumina- 
ting value about 30 per cent, less than it was capable of giving. 
He sent men out to collect burners in the city, and then com- 
pared them with the modern types. He gave the members this 
explanation to show them that the question before them was an 
importa it one. The conclusion he arrived at was that every 
burner should be governed. This was a question which gas 
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manufacturers should take up, so as to show the people what 
burners they should have. They could do more in this way in 
pushing out the electric light than in any other. They should 
advise people to purchase the best burners ; and if they did not 
follow this advice, let them have the burners for nothing. 

Mr. Vass (Portobello) asked a question regarding the relation 
between the angle and the illuminating power of the burners. 
He said they had at present some testing appliances, but they 
were all very expensive. What was wanted was an instrument 
suitable for small works ; and he thought the one before them 
might be utilized in that way. 

Mr. W. Key (Tradeston, Glasgow) said that the arrangement 
shown struck him as very well adapted for the purpose for 
which it was designed. The way Mr. Hislop directed the 
nozzles on to each other was one which must seem to them all 
to be very simple and effective. As to Mr. Vass*s suggestion, he 
was afraid such a thing could not be. One thing had been 
mentioned by Mr. West, which was, he thought, at the root of 
the whole matter of the angles, and that was the velocity with 
which the gas approached the point of combustion, by having 
a tube wide enough instead of the old narrow burners. As an 
illustration, he mentioned Bray's " Special," where the tube 
was very wide, and they had a very slow, sluggish flame. This 
was what Mr. Hislop wanted, so as to have the best develop- 
ment of light they could get at the time. He considered Mr, 
Hislop had succeeded most admirably, and deserved their 
thanks for the admirable instrument he had designed. 

Mr. J. Ballantyne (Rothesay) expressed the opinion that what 
was really wanted was a burner which consumers could regulate 
for themselves. He would like to know, however, if Mr. Hislop 
would give them some idea as to the cost of the burner. The 
drawback with consumers was that the cheaper the burner, the 
more demand there was for it ; and if it was costly, the con- 
sumer would not have it. If Mr. Hislop's burner was cheap, 
they could induce consumers to purchase it. 

Mr. W. Edwards (Renton) asked if an attachment could not 
be made to the burners, so as to regulate the flame ; it seemed 
to be very unsteady and trying to the eyes. This was the 
reason for so many students and others using reading lamps. 

Mr. Hislop, in reply, said he was very pleased his paper had 
elicited so much discussion. Mr. Peebles's experiment was one 
to indicate the difference between the original rat-tail burner 
and the union burner. The flrst form of burner made was only 
a jet just as straight as a pencil. A departure was made from 
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this and a burner was invented called the " union jet," which 
made two jets into one at certain angles. At the same time, he 
(Mr. Hislop) thought it was a long way from showing how the 
angles could be altered so as to produce a flame of different 
dimensions. Mr. Peebles asked a question about tests with 
low pressures to get the same result. He (Mr. Hislop) believed 
it would be so. Then as to the question put by Mr. Smith, oi 
Aberdeen, as to the same quantity of gas being burned under 
the same pressure, he explained that it was so. He might tell 
the members that the burner (tested before he left Paisley) 
was rated for g-ioths pressure. He did not know the quality 
of Edinburgh gas, and had only assumed it was of 27-candle 
power. It might have been very much higher than he had in- 
dicated. As to the cost of the burner, he was not at that 
moment prepared to say what it would be ; because this was 
the first instrument that had been made, and it had been con- 
structed very hurriedly. When it was ready for sending out, it 
would be supplied at the least possible cost. 

The President said the thanks of the meeting were due to 
Mr. Hislop for the excellent paper he had brought before them. 
As Mr. Peebles had remarked, Mr. Hislop never submitted any- 
thing to the Association but what was of great use ; and he was 
sure they all agreed with him that the present paper was of 
considerable service. It must have caused Mr. Hislop great 
trouble ; and they could not do less than accord him a hearty 
vote of thanks for the admirable paper he had read. 

Mr. Hislop, in response, said he wished to acknowledge his 
indebtedness to Messrs. James Milne and Sons for the assist- 
ance he had obtained from them in preparing the instrument. 



Mr. John West (Manchester) next submitted the following 
paper. He merely read extracts therefrom : — 

LABOUR-SAVING APPLIANCES FOR GAS-WORKS. 

Gentlemen, — My first duty is to thank you for the honour 
your Council has conferred upon me by inviting me to read a 
paper before this Association upon the adaptability of machinery 
for various sized gas-works. I believe this invitation was the 
outcome of a visit of inspection made by your Committee of 
Investigation to the Aberdeen Gas- Works, where my cannel 
breakers and the rope-power system of charging and drawing 
machinery have been in satisfactory operation for about eight 
months. The vital importance of this subject is being ac- 
knowledged by the great majority of engineers. All modem 
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gas-works are being arranged for the introduction of machinery 
for carrying on the various operations, with a view to economy 
of labour; and inasmuch as the subject I am dealing with 
embraces that department in a gas manufactory in which the 
greatest number of men are employed at the highest rate of 
pay, on account of the arduous nature of the work, it has 
received the attention of gas engineers from the earliest years 
of the industry. 

It may be interesting for you to know that my first experi- 
ments in machine stoking were made with a retort open at both 
ends ; the mouthpiece at one end being sufficiently long to hold 
a charger, which was supplied with coal from a hopper fixed on 
the top of the mouthpieces — the charger-rod passing through a 
stuffing-box in the mouthpiece lid. The front end of the 
charger was provided with a moveable plate, which performed 
the service of pushing the coke forward into the chamber at 
the far end ; the coal being deposited while the charger wa 
being withdrawn. The results of the preliminary experiments 
induced me in the year 1873 to take out a patent for this method 
of stoking ; but after a lengthened experience, when working on 
a practical scale, and a careful testing and consideration of its 
advantages and disadvantages, I came to the conclusion that 
the results obtained would not warrant an extension of the 
system.* The advantages of mechanism for distributing the 
coal in the retort and pushing out the coke were, however, so 
apparent that I turned my attention to securing them by avoid- 
ing the drawbacks of my first methods. 

I then decided to put up a bench of short retorts in the ordi- 
nary way, except that I had a mouthpiece at each end ; the one 
at the farther end of the retort being for the removal of the coke. 
Then I devised a travelling trolly running upon rails in front of 
the retorts ; and within the framework of the trolly was con- 
tained a hopper for carrying the coal, as also the charger for 
pushing out the coke and distributing an even layer of coal in the 
retort. This scheme, after a long experience of its working, 
appeared a success. As far as the mechanical arrangements were 
concerned, it undoubtedly was so, and several of my engineering 
friends advised me to erect larger retorts upon a more extended 
scale. In consequence of this advice, I had erected two beds of 
seven q retorts, each 21 in. by 15 in. by 11 ft. long ; and to ensure 
the perfect arrangement of these settings, a London engineer 

* An illustrated description of the arrangement here referred to ap- 
peared in the Journal of Gas Lighting for April 17, 1889 (pp. 692-3). 
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kindly lent me his foreman and another retort-setter to erect 
them. Attached to these beds were a separate condenser, ex- 
hauster, purifier, meter, and gasholder, with the most modem 
apparatus for testing purposes. 

In addition to a new travelling trolly with a combined 
charging and discharging machine, I now used for the first time 
coal breaking and elevating machinery to supply the charging 
apparatus. The machinery worked in a most satisfactory 
manner ; but to our surprise we could not get the retorts hot 
enough to burn off as much coal as we anticipated and had a 
right to expect. After consideration, we came to the conclusion 
that the setting was defective, and we tried to improve it. But 
we still failed to get sufficient heat ; so we pulled out the retorts, 
and rebuilt them upon the same plan as other settings which 
were giving good results on the old system, and started to work 
again. To our utter astonishment, we had no better results as 
regards the heating of the retorts, especially for 2 feet from the 
outlet end. I pointed this out to many of my friends, but they 
could only suggest again that the retort-setters must be at fault. 
From further observations I was induced to believe that I had 
discovered the cause. I therefore decided to block up the 
retorts with 14 inches of brickwork ; and I was very glad to find 
that my surmises were correct. In a few hours the increase of 
heat became pronounced ; and in the course of a few days 
I obtained excellent returns, and commenced to get better 
results than I had ever been able to produce, or had heard of, 
as regards make per ton, illuminating power, and saving in 
labour. This I attributed to retaining in the setting the heat 
previously sacrificed or lost by radiation through the additional 
mouthpiece for the exit of the coke (to which I shall refer later 
on), to the breaking and elevating of the coal, and the even 
distribution thereof in the retort. I had also diminished the 
arduous labour of the stoker, prevented the necessity of his 
working so close to the retort, and provided him with a screen 
from the fierce heat ; leaving him nothing to do but simply turn 
a handle to fill the charger, then run it in, turn the scoops over, 
and withdraw it from the retorts. This, gentlemen, is how my 
manual machinery was first brought out. The increase in 
volume and illuminating power, with the economy that resulted 
in its working, realized my utmost expectations ; and the fact 
of its being so simple, with few working parts, and consequently 
very little wear and tear, has no doubt been the cause of its 
great success. 

Upon the results of experiments made by the late Mr. F. W. 
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Hartley aud others, the Maidstone Gas Company decided to 
apply the system to their works as fast as the old ovens were 
worn out. Their lead was soon followed by Richmond, Ports- 
mouth, Ipswich, and others ; and at the present time we have 
supplied 21 gas-works with manual machinery (this is exclusive 
of those supplied with power machinery) having had duplicate 
orders from four, triplicate orders from two, and quadruplicate 
orders from one of the above gas-works. 

Before going into the question of cost and saving, allow me 
to give you a short description of the apparatus as it now is. 
I found that, in order to make the machinery work success- 
fully, it was necessary to have the coal of uniform si^e, and 
conveyed from the coM -stores into the charging scoop at a 
minimum cost. To accomplish this, I designed a coal-breaker, 
elevator, and conveyors to carry the broken coal into the retort - 
house ; and I provided fixed store hoppers in such a position 
that the machines travelled under them. By having an adjust- 
able hopper in the charging-machine, capable of carrying 
sufficient coal for a dozen or more charges, with a frame 
attached for carrying the charger, the item for coal trimming 
and coal wheeling was reduced to an exceedingly low figure. 
It is Sin advantage, in designing new retort-houses, to erect 
coal-stores on each side of the retort-house ; and, if possible, 
provision should be made for an overhead railway running 
through them, so that the coal can be tipped direct from the 
truck into the coal breaker by opening the doors at the sides or 
bottom, or by lifting the waggon tip by the buffers at one end, 
and letting the coal run out at the other, as in the case of the 
Oldham arrangement. Mr. £. Baker, of Reading, designed a 
somewhat similar arrangement for his retort-house in connection 
with my machinery. 

The position of the coal-stores in relation to the retort-house 
in works already erected, is no bar whatever to the application of 
machinery, for the comparative saving in labour is greater in 
those works where the stores are separated and at a distance 
from the retort-house, by using a system of conveyors, as 
illustrated in the case of Folkestone, Belfast, Cheltenham, 
Sheffield, Birmingham, &c. ; thus dispensing altogether with 
the serious item of coal wheeling. Indeed, it is in this direction 
that a great portion of the saving is effected — a fact which I 
recognized when first attempting to deal with the question of 
labour-saving appliances in the retort-house. 

This machinery has been found most suitable for small and 
moderate-sized retort-houses, and is known as the manual 
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charging and drawing machines'. These machines have, I 
believe, been brought to a state as near perfection as they can 
be, if we may judge from the fact that they have undergone 
very little alteration during the past few years, and have given 
universal satisfaction wherever they hkve been installed. As 
is well known, they depend more on the strength of the stoker 
than do the other classes of machinery ; but the skill required 
to work them is even less than with the power machines, as 
there are only a few simple movements to be made, and less 
mechanism to look after. The charger I use with these 
machines deposits in the retort the most perfect layer of coals 
that it is possible to imagine, and renders bad charging by un- 
skilled men quite out of the range of possibility. Indeed, an 
expert man is far more likely to charge badly than a novice, 
because he learns tricks to save time by not letting the charger 
run its full course, or by turning the scoops over before the 
proper time. The saving in the cost of labour by these manual 
machines is such as to justify me in urging their universal 
adoption in all gas-works where there are not sufficient retorts 
to employ economically the more costly power machines. I 
scarcely think it necessary to describe the methods of operation 
of these machines, as the models and photographs befdre you 
will illustrate them better than pages of description. 

The next step in the development of the present power 
machine was the addition of the necessary parts for working 
the manual machine by compressed air. The machines first 
made were but little different to the manual kind ; but add!- 
tiona. strength was found necessary, and was added, step by 
step, as the power was increased, until the compressed air 
machines differ but little from those driven by other powers. 
The transmission of power by compressed air has many excel- 
lencies to recommend it. The first machinery of this kind was 
erected at the Rochdale Road works of the Manchester Cor- 
poration in 1 88 1, and is still doing good work on a large number 
of retorts. The compressed air is delivered to the machines 
from a fixed hose-reel by flexible hose. Many sets of this kind 
of machinery are working — including Manchester, South Metro- 
politan (Old Kent Road), Crystal Palace, Whitwood, and Sydney 
(N.S.W.) ; and compressed air plants of a still more advanced 
form are working at Birmingham, Beckton, and Belfast. In 
the latter kind of machines the charging is done by a long 
scoop similar to that in use on the rope-driven machines, which 
does not rest upon any part of the retort, and delivers a larger 
quantity of coals than can be done by the charger of the 
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manual type. These long scoops necessitated a longer hopper 
to feed them, and more power to work them ; and the addi- 
tional weight to be propelled overpowered the hand method 
in use until then, and rendered it imperative to add mechanical 
means. 

The first two sets of the rope-driven machines were erected, 
according to the instructions of Mr. S. R. Ogden, for the Black- 
burn Corporation. The house is on the ground floor, with 
large coal-stores on each side under the same roof as the 
retort-house, but separated from the working space by columns 
supporting the roof. There are 34 benches of retorts, making 
340 mouthpieces; and the retorts are not throughs. The 
mouthpieces are of the same section as the retorts, and are 
20 in. by i5in. O. One drawing-machine and one charging- 
machine on each side of the house work the whole of these 
retorts, with the exception of a bed at either end, which is too 
near the wall to allow the machines to work. The cosd is 
delivered to four coal breakers — two on each side of the house — 
by carts ; and the coke is drawn out of the retorts directly into 
barrows placed in front of the drawing-machine, and between 
it and the retort-stack. A small steam-engine is placed in a 
room built off one corner of the coal-store ; and a line of shafting 
is fixed at right angles to the stack, with rope pulleys for 
driving the rope. The latter extends the whole length of the 
house, without any support for the bottom or driving strand, 
except the machines, which may be anywhere between the two 
ends. 

Another example of the rope-driven system is that now work- 
ing at the Beckton station of The Gaslight and Coke Company, 
where it is erected in the No. 12 retort-house, in which there 
are 45 beds of nine through O retorts, of 20 in. by 13 in. section, 
or a total of 810 mouthpieces. The house is of the standard 
Beckton type, with stage-floor and generator furnaces. The 
coal-stores are at either side, and are separated from the house 
by the roof columns only ; the coal being brought in by an over- 
head railway on each side, and the coke falling from the 
retorts to the basement, from which it is removed in railway 
trucks. There are six charging and six drawing machines pro- 
vided, two of each being kept as duplicates and in reserve in 
case of fogs, or any other exceptional demand for gas requiring 
four-hour charges to be put in to meet it. The engines for 
driving the ropes are fixed at one end of the retort-house, under 
the stokers* lobby ; and two are provided — one being always 
out of action. Between the engines, and on the same centres 
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as the respective crank-shafts, there lies a length of shafting with 
clutches at each end, by which either engine can be coupled 
up to the work. On this length of shafting are fixed the six 
pulleys for driving six sets of overhead countershafting by belts. 
Each set of countershafts, of which there are three on each 
side of the stack, drives the rope which communicates power 
to one pair of machines, and stretches the whole length of the 
house, with two or more intermediate supports, according to the 
position of the various machines. Each pair of machines— one 
drawing and one charging machine forming a pair — is kept 
quite separate and distinct from the remainder of the plant ; 
and any pair can be left out of action or put into action at will. 
Either pair can work in any position on the one side of the 
house, and draw any of the retorts. The coal is dealt with by 
four coal-breakers (with elevators and hoppers) on each side of 
the house ; and when loaded from the ship into waggons on the 
pier, it needs no further handling until the coke is shovelled 
into the trucks which remove it from the basement of the 
retort-house. The loaded coal-trucks pass over the coal- 
breakers in the coal-store, and deposit the coal on the breaker. 
It is then elevated into the storeage hoppers, passes from thence 
into the charging-machine, and is delivered into the retort. 
When it is carbonized, the coke is drawn out, and falls into the 
basement direct — no handling whatever being required. 

Three of the most recent examples of this class of machinery 
are those in operation at the South Metropolitan Gas- Works at 
East Greenwich, at the Melbourne Gas-Works, and at the Aber- 
deen Corporation Gas-Works — the latter in a retort -house 369 
feet long, containing 16 double settings of eight Q retorts, with 
regenerator furnaces, as also about 12 double settings with 
ordinary furnaces. The Aberdeen machinery is practically a 
reproduction of that in operation at Blackburn and Beckton, 
¥dth the exception of the coal-breakers. These we had to make 
specially large and strong to deal with the great and exceedingly 
tough lumps of the hardest of Scotch cannel. Upon trial of the 
first of them, we found we had arranged to break the coal in 
rather smaller pieces than Mr. Smith desired ; so we had to alter 
the pitch of the claws in the whole of them — a circumstance 
which delayed the completion a little beyond the specified time. 
From a return Mr. Smith gives me of his working, I understand 
he is making a very substantial saving over his previous system 
of hand labour, although the machinery is only in partial opera- 
tion ; and I am in hopes of his favouring the members with a 
little of his experience. 
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I wish, however, to point out that the drawing and charging 
machines are made exceptionally strong — ^stronger than our 
earlier machines ; for experience has taught us that, for retort- 
house work, where everything has to be kept going night and day, 
the ordinary engineers' rules are not adequate to the require- 
ments, and it has been found necessary, in order to avoid any 
risk of mishaps or breakdowns, to make a large number of the 
parts of cast and Bessemer steel, and the bearings very long, 
and, in most cases, of gun-metal. This, of course, makes the 
machinery more expensive in first cost, but reduces the wear and 
tear to a minimum. 

There are one or two points of vital importance in the design- 
ing of retort-houses for machinery. In the first place, let me 
impress upon you the necessity of having mouthpieces of the 
same section throughout as your retort ; in fact, an increase of 
the section by J inch all round would be a great advantage. If 
the mouthpieces are at all contracted, the coke often jams hard 
in them ; and if the drawing-machine is powerful enough to over- 
come the obstruction, and draw the coke out at one stroke, it 
throws a great strain on the mouthpiece bolts, and through them 
on the whole face of the setting. Therefore, in designing my 
drawing-machines, I have arranged that the power at disposal 
for drawing out the coke shall not be greatly in excess of that re- 
quired under normal conditions. At one or two works — ^notably 
at Beckton and Birmingham — I have had to draw and charge 
by machinery retorts with contracted mouthpieces ; aod the ex- 
perience I have had makes me speak strongly on this point. 
Again, the difference in section of retorts at different works, and 
very often at the same works and in the same house, is a great 
drawback to working machines economically. All the retorts in 
a house should be of the same section ; and every retort in a tier 
should be at the same height from the floor. When these details 
are carried out, you get the best results ; and by adopting, when 
making renewals, a section of retort to which either manual or 
power machinery could be equally well applied, the introduction 
of machinery in the future would not be accompanied by any 
additional expense beyond that incurred in purchasing it. 

From extensive experience in the working of all kinds of 
settings, I am fully convinced that the best sizes of retorts 
for small and medium-sized works are those recommended by 
me when my manual machines were first introduced — viz., 21 in. 
by 15 in., 21 in. by 15^ in., 22 in. by 15 in., 22 in. by 16 in. Q 
shape. These sizes will be equally suitable for working either 
with or without machinery. In larger gas-works, where power 

M 
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machines can be economically employed, a somewhat larger 
variation can be allowed for. Any section of retort can be 
charged by the power machines, but the sizes most suitable are : 
21 in. by 15 in., oval ; and 20 in. by 15 in., 21 in. by 15 in., 22 in. 
by 15 in., and 22 in. by 16 in. Q shape. 

The retort mouthpiece lids require special attention, as they 
must be arranged to close back to allow the machines to pass. 
The distance from the face of the retort-stack to the machines 
is 2 ft. 6 in. ; and the lids and fittings will be required to fully 
clear this, both when they are open and when they are closed. 
Again, the hinges should be made so that the lids of the retorts 
are closed in the same direction as the machines have to travel 
when at work. 

The next point to be considered is the space for the machinery 
to work in. Supposing a retort-house was being designed for 
machine stoking, I should recommend, for 20 feet through 
retorts, that there should be a space of at least 21 ft. 6 in. 
between the retort-stack and the wall or the face of the roof- 
columns. For power machines at each end of the house, there 
should be a space of 18 feet from the vertical centre of the end 
retort to the face of the end wall of the retort-house, to admit 
of the whole of the retorts being drawn and charged. For 
manual machines the space between the vertical centre of the 
end retort and the face of the end wall of the retort-house should 
be II ft. 9 in. The height of the roof should be sufficient to 
clear the top of the elevators. The height from the floor-line 
to the top of the elevators, measured at a distance of 11 feet 
from the face of the retort-stack, is 32 feet, at which height all 
roof principals and tie-rods should be clear. This dimension is 
supposing the retorts are arranged in three tiers. If for four or five 
tiers of retorts, for which the machines are sometimes arranged, 
the height of the elevator must be increased proportionately 
according to the height of the top retort from the ground-line. 
The most economical method of designing a retort-house of 
small size, to be worked by a minimum number of men and 
machines, is to have single retorts — say, 10 feet long — so that 
only one coal breaker and elevator and one set of machines 
would be necessary. A good example of the application of 
machinery to small gas-works is that designed by Mr. W. A. 
Valon for the Westgate and Birchington Gas Company, where 
the annual make of gas is about 18 millions.* If the rope 

* These works were fully described in the Journal of Gas Lightings 
Vol. XLVI.. p. 112. 
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system of driving the machines is adopted, I advise the driving- 
engine to be fixed at one end of the retort-house, and preferably 
in a line with the retort-stack. This engine should be in a 
building outside the retort-house, if convenient ; but the system 
of rope transmission is such that the engine may be fixed in any 
other convenient position. At the end of the retort-house 
farthest from the engine, there should be room for the rope- 
tension gear, which is fixed beyond the end of the retort -house 
for a distance of 10 feet. 

Although I have given you these dimensions as applying to 
the best house for machine stoking, it is by no means impos- 
sible to apply machines to retort-houses where the working 
spaces available are much less than those named. A number 
of instances can be pointed out where they are working 20-feet 
retorts with a space of less than 20 feet between the stack and 
the waU ; and if the retorts are of less length, the space required 
can be reduced in proportion. Sometimes where space at the 
end of the retort-house is unavailable, the machines are run out 
of the house at the ends. With regard to the height of the 
elevators, these have often to be arranged to go between two 
roof principals, and occasionally through the roof itself ; or other 
modifications have to be made to suit the circumstances of dif- 
ferent places. 

With the view of endeavouring to meet your wishes, I have 
recently obtained working results, giving the cost of labour and 
wear and tear, from a number of engineers at works where 
either my manual or power machinery has been in operation 
several years. In some instances, where the hand and machine 
systems are in joint operation, I cannot get complete returns, 
because of the difficulty of separating the gas produced under 
the two systems, and the trouble of keeping separate records of 
weights of coal. But in these cases they inform me that they 
will be pleased to speak most highly of the machinery, and will 
be glad to give any information in their power. I think, how- 
ever, that the many facts laid before you from a large number 
of engineers, with whom most of you are personally acquainted, 
testifying to the excellent results obtained by the adoption oi 
the system, prove conclusively that the time has arrived when, 
if you wish to be in the first rank of progress, it will be absolutely 
necessary for all managers of gas-works to adopt these labour- 
saving appliances. 

The author then gave some recent returns he had received 
from a few gas-works where his manual machinery is in opera- 
tion. Summarizing the particulars furnished, he stated the 
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relative difference in cost between hand labour and manual 
machinery to be as follows : — 

Machinery, Hand Labour, ^^^^1^^ 
per ton. per ton. '^^^ ^^^* 

8. d. s. d. s. d. 

Maidstone— • 
Total cost of carbonization . . i 5*75 
Add interest, wear and tear, &c. i '50 



I 6*25 29 I 2*75 



TuNBRiDGE Wells — 
Total cost of carbonization . . i 6*97 
Add interest, wear and tear, &c. i '50 



I 8*47 2 9 I 0-53 



Ramsoate — 
Total codt of carbonization . . x 6*40 
Add interest, wear and tear, &c. 1*50 



Westgate— 

. Total cost of carbonization . . 
Add interest, wear and tear, &c. 



I 


7'90 


2 


I'OO 




1*50 


2 


2*50 


I 


8*19 




1*50 



29 I I'lO 



3 3 I 0*50 

FOLKESTONE— 

Total cost of carbonization . . 
Add interest, wear and tear, &c. 

I 9*69 30 I 2'3I 

Referring to these figures, Mr. West said : I wish to call your 
special attention to the wear and tear account at the above 
works, which only averages o'64d. per ton of coal carbonized 
by manual machinery, and <;ertainly not more than would take 
place upon the old system. With power machinery the 
wear and tear has been somewhat greater, especially where the 
retorts and mouthpieces were not of a suitable section for 
machine work. Where retorts are arranged under our direc- 
tions or put up suitable for machine work, we are prepared to 
keep the machinery in repair for 5 per cent, per annum on the 
total outlay of machinery. 

I also give you a quotation to be found in Mr. May's (Rich- 
mond) presidential address, in February, 1890, to the Southern 
District Association of Gas Engineers and Managers : — 

May we not, in our own domain of gas manufacture, look forward to the 
increasing use of machinery, and to its more rapid perfection, in the imme- 
diate future ? Even at the present time it seems strange how comparatively 
few works have adopted the facilities for mechanical stoking which are in 
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existence. At Richmond, West's manual power machinery has been em- 
ployed for some years with excellent results. The wages for carbonizing, in- 
eluding all charges from the coal-store to the coke-yard, are about x'Sod. 
per 1000 cubic feet ; the interest and wear and tear of machinery come to 
o'zyd. ; making a total of z'97d. per zooo cubic feet. This, so Car as I have 
been able to learn, shows a saving of lod. per ton of coal carbonized as com- 
pared with hand labour. The increased make, through more expeditious 
working and even distribution of the charges, is well worthy of consideration ; 
the sale of x6-candle gas per ton of half Newcastle and half Yorkshire coal 
at Richmond during the past two years averaging 10,300 cubic feet. 

Most of the above machines work off five charges in 24 hours — 
the charges varying from 300 to 336 lbs. per charge ; so that the 
make per retort is very high, and hence a considerable saving in 
plant. Since these figures were given, I believe stokers* wages 
have increased in the southern district ; but the same relative ad- 
vantages will exist between hand and machine work. 

I also append return given in my last year's paper to The Gas 
Institute.* 

The author next gave some returns as to the working of his 
compressed air and rope -power machinery ; the relative differ- 
ence in cost between hand labour and the machinery being as 
follows : — 

Machinery, Hand Labour, ^l^^^^ 
per too. per ion. '^^^ JJJ^ • 

8. d. s. d. s. d. 

Whitwood— 

{Compressed A ir Machinery.) 

Total cost of carbonization . . i 1*90 

Add interest, wear and tear, Sec. 2*50 



I 4'4o 29 X 4'6o 

South Met.— East Greenwich— 
{Rope Power Machinery.) 
Total cost of carbonization ..11*14 25 io'86 

Add interest, wear and tear, &c, 3 '00 



I 4" 14 



Aberdeen— 

{Rope Power Machinery.) 
Total cost of carbonization . . i 6*44 
Add interest, wear and tear, &c. 2*50 



I 8-94 2 7 *io'o6 

* These figures show a very sabstantial reducdon tor the small number of retorts 
(96) worked upon ; and when in full operation, there will certainly be a greater saving 
in these works than was originally estimated for. 

* 

* See Journal 0/ Gas Lighting for July z, 1890, p. 18. 
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Coal Breaking, Elevating, and Conveying Machinery, 
As previously stated, I believe I was the first to see the 
necessity of applying coal breaking, elevating, and conveying 
machinery, both in connection with stoking machinery, and 
also for breaking and conveying only ; and the first example I 
carried out was for the Folkestone Gas Company in the year 
1881, under the direction of Thomas Hawksley, Esq., the Con- 
sulting Eng'neer. The coal at these works was delivered at one 
side only of the retort-house, which caused a very considerable 
amount of wheeling to the far end of the other side of the 
house. This, however, was overcome by carrying a conveyor 
across above the retort stack. I saw this machinery last week, 
and found it in very good order. 

' Referring to the drawings I have here, one shows an arrange- 
ment which we carried out about six years ago at Belfast, and 
which does its work very satisfactorily. It was for the special 
purpose of elevating and conveying the coal from a store in a 
comer of the works, a long distance from the retort-house, 
both for supplying coal to my stoking machinery, and for 
deUvering coal from the hoppers into waggons for serving other 
portions of the works in the case of a stoppage in the coal 
supply. The saving in this case was very considerable, besides 
dispensing with the difficulty of having the men on the ground 
floor wheeling the coals in a portion of the yard which was 
already confined for space for the ordinary operations that were 
going on. Another is an example of the Cheltenham Gas- 
Works, where the stores are some distance from the retort- 
house, a road running between them. Very considerable saving 
in labour is made by the arrangement at these works. Then 
there is another example, at the Whitwood Chemical Works. 
Another drawing shows two long elevators and conveyors at the 
Sheffield Gas -Works, running from the railway sidings, over the 
yard, through a wide coke-shed, and across the retort-benches, 
delivering the coal direct into hoppers in connection with my 
power drawing and charging machinery. We have also many 
other examples of a similar character, as will be seen from the 
numerous drawings before you. 

One of the latest and most perfect examples of this particular 
branch of breaking, elevating, conveying, and storing coal ready 
for use, is that which I erected at the Higginshaw works of the 
Oldham Corporation last year, the drawings of which are on 
the walls ; this being absolutely the first example of the com- 
plete application of machinery driven by one engine for the 
purposes intended. The coal-store at the works is 220 feet 
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long by 60 feet wide ; and the railway runs along one end only. 
There used to be turn-tables opposite the doors of each coal- 
store ; and from these turn-tables the railway trucks were drawn 
into the stores by a horse — very considerable expense being in- 
curred in unloading and stacking the coal. Before the intro* 
duction of the machinery, from 12 to 20 men and one horse 
were required, according to the season; whereas three men 
now do the whole of the work, including the keeping up of steam 
in the boiler and the unloading of the waggons. 

The different operations may be briefly stated as follows : 
The coal waggons are run over a large hopper capable of 
holding 10 tons, and are hoisted up at one end by an over- 
head crab and gearing, driven from the engine shafting, until 
all the coal runs out. At the bottom of this hopper is one of 
West's patent coal-breakers with combined engine, supplied 
with steam from a stationary boiler; and this breaks all the 
large lumps, letting the smaller coal pass through. As it does 
so, it falls into a pit immediately beneath the breaker, in 
which the lower end of an elevator works ; the elevator being 
driven from the engine shafting. This elevates the coal through 
an opening in the end wall of the stores, and delivers it on 
to a conveyor band extending the whole length of the stores, 
and driven from the same shafting as the elevator. In order 
to deposit the coal where required in the store, a throw-off 
carriage is provided which can be moved to any position. 

Tne average of a number of tests with different kinds of 
cannel and coal, as to the breaking, elevating, and conveying 
capabihties of the apparatus, is about 38 tons per hour ; or if 
Newcastle coal were alone used, each set of apparatus would 
deliver into the stores 50 tons per hour, or about 2000 tons per 
24 hours. 

The original cost by hand labour and the present cost by 
machinery are as follows: Hand Labour — Wages and fodder, 
4d. per ton. Machinery — Wages, wear and tear, interest, fuel, 
oil, and waste, ryyd, per ton. 

Other drawings here show the coal breaking and elevating 
arrangements in connection with inclined retorts at Rochdale, 
Birkenhead, and Burnley. We are now carrying out a large 
order for the Birmingham Corporation, at the Windsor Street 
works, for breaking, elevating, and conveying coals into a con- 
tinuous hopper. It may also be interesting for you to know 
that we have received additional orders for stoking machinery 
worked by compressed air for the Saltley works of the Bir- 
mingham Corporation. 
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A very great saving can also be made in the handling of coke 
by machinery ; and I have done a considerable amount of this 
class of work. There is a good example of coke stacking at 
Belfast, where the coke is handled by hydraulic cranes ; and I 
learn that Mr. Hack, of Birmingham, is about to erect machinery 
upon a large scale for this purpose, and I have no doubt that he ' 

will soon see the advantages arising therefrom. 

Inclined Retorts and the Cost of Working. 

In recent times, another system of stoking has been promi- 
nently brought before gas engineers and the general public ; and 
it therefore becomes advisable to make a comparison, not only 
between stoking by hand and by machinery with horizontal 
retorts, but also between the working of machinery with these 
and the new system of inclined retorts aided by machinery as 
well. There are several modifications of the inclined retort 
system, commencing with that of M. Coze, and including those 
of Messrs. Morris and Van Vestraut, using coal breakers, 
elevators, trucks, and shoots only, and that of Mr. Trewby, 
where a patent charging-plate is employed in addition to the 
breakers and elevators.* 

Several gentlemen have been comparing the inclined retort 
system against hand labour with horizontal retorts ; but their 
figures only represent a fragment of the cost of the retort -house 
work. Other gentlemen have been comparing the system 
against both hand labour and machinery ; and in endeavouring 
to do this, they have shown clearly that they are not well versed 
in the subject of machine stoking. Before making any com- 
parison myself as to the cost of working these various systems 
from the figures which have been presented to us from several 
sources, I feel bound to criticize the system itself ; and in doing 
this I shall give my opinion based on absolute facts obtained 
from practical results and observations in connection with the 
carbonization of coal. 

I shall first refer you to the results of my early experiments 
with the setting of short retorts with mouthpieces at each end. 
With these settings, as previously explained, the mechanical 
arrangements were most satisfactory; but I was reluctantly 
compelled to abandon the scheme, because I could not get 
the same results off the same space (although the fuel account 
was much increased) as I was then obtaining from the old 
system of working. Yet with the very same retorts, after 

* Messrs. Morris and Van Vestraut's system was described in Xh^ Journal 
of Gas Lighting^ Vol. LVI., p. 74 ; Mr. Trewby's, in Vol. LVL, p. 251. 
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the mouthpieces at one end were taken off and the retort 
stopped up with 14 mches of brickwork, good results were 
realized. These facts, gentlemen, point to the great loss of heat 
which took place by radiation lErom the retort mouthpiece and 
ironwork, and the effect produced on the gas inside the retort. 
There is no doubt whatever that the hot gases coming in con- 
tact with the mouthpieces at the end, caused a condensation of 
the gases, and that a quantity of the light-giving hydrocarbons 
were deposited in this mouthpiece and the end of the retort to 
which it was attached. The gas then (after being cooled) had 
to travel back over the hot coke to the ascension-pipe, with 
further injurious effect. 

Now, gentlemen, I will ask you to look at the retort with 
which I was experimenting, and I will put this question to you : 
What is the difference between this and the inclined retort ? 
Is not the only material difference the inclined position ? 
Therefore, is not this system Hable to one and all of the dis- 
advantages attendant upon mine ? — in fact, I should assume in 
a greater degree, because their gas has to travel downhill be- 
fore it gets to the ascension-pipe. M. Coze, howeven appears 
to have discovered from his experiments that there was a con- 
siderable loss in radiation from his shoots ; for, on the authority 
of Mr. Van Vestraut, it has been found necessary for these iron 
shoots to be surrounded by brickwork. Yet in his own system 
he has ignored the necessity. He also points out that it is 
essential to this system, in order to burn off the charges, to 
adopt gaseous firing to ensure the equal heating of the retorts. 
For my own part, I am satisfied that retorts upon the inclined 
system could not be heated in the ordinary way of firing, and 
that it is absolutely necessary for them to have a large excess of 
heat to make anything like a return in the quantity of gas pro- 
duced, which means a very extravagant waste of fuel. 

It must not be forgotten that my old friend, Mr. Carpenter, 
of Sheerness, with whom I have been intimately connected for 
many years, spent a very considerable amount of time and 
money in trying to work out a system of inclined retorts (and I can- 
not see any material difference between his arrangement and that 
which has been recently brought to notice) ; and he found that, 
with the most careful manipulation in putting the coal into the 
retorts, he could not always secure very regular distribution, 
and that the tar deposited in the mouthpieces, and its liability 
to get mixed with the coke, were defects which would require to 
be surmounted. 

I believe I have ^carefully read the whole of the literature 
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which has been volunteered in reference to this system, besides 
having had the opportunity of seeing it in operation at various 
works ; but, up to the present time, I have not heard of any 
complete experiments being made anywhere giving (i) the 
make of gas per ton of coal carbonized, (2) the illuminating 
power of the gas, (3) the fuel used, and (4) the total cost of 
carbonizing wages. I beg to submit that these are facts you 
ought to know before you can judge of the merits of the scheme ; 
and until these particulars and the total cost of the installation 
of the system are ascertained, I cannot see how you can satis- 
factorily compare it, either against the old system of working, 
or against the statements which I have laid before you showing 
the cost of the working of machinery upon the horizontal 
system. I therefore venture to suggest to you that if ever there 
was a system that your " Committee of Investigation " should 
go fully into, it is this one. I do think, and I have advised, that 
in large undertakings a few trial settings should be erected as 
an experiment ; and these should be thoroughly tested in every 
respect in the way I have indicated. 

With long retorts, like those Mr. Hunt, of Birmingham, is 
erecting, the question of radiation may be partially overcome, 
in which case the question will resolve itself injarge works into 
the relative advantages of working each system, taking the 
weight of coal and volume of gas produced, and all charges, 
from the taking of the coal from the stores to the delivery of 
the coke into the yard. 

There appears to be very considerable doubt as to the angle 
at which the retorts should be erected ; and various angles are 
suggested. The difficulty appears to me to be insurmountable 
when you have a large variety of coal and cannel to deal with ; 
and it seems that it will be found necessary to have some 
mechanical appliance to ensure success. Of course, my own 
opinion is that the right angle from the face of the stack will 
still be found to be the best angle. 

As to the much-talked-of benefit or comfort the workman can 
derive from the working of the system, I have failed to discover 
that he very much appreciates working on the top of the retort - 
benches or between them, where he is subjected to the smoke, 
sulphur fumes, and intense heat from the retort-settings that 
surround him, and which in some cases is even as high as 
200° Fahr. Those of you who have not seen these men at work 
in these positions, ought to do so, without which you cannot fully 
appreciate my remarks. 

[The author next quoted from the tables contained in 
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Mr. M* Minn's paper, read before the Incorporated Institution of 
Gas Engineers, and published in the Journal of Gas Lighting for 
May 19, 1 89 1 (p. 941), showing the comparative cost of labour 
with the horizontal and inclined retort systems.] 

It may be said that I am somewhat prejudiced on the subject. 
There is no reason why I should be so, as I have been favoured 
with a fair number of orders for breaking, elevating, and con- 
veying machinery in connection with this inclined retort system ; 
and I believe I have the sense to know that no words of mine 
will prevent the " survival of the fittest." What I strongly re- 
commend to you, as practical engineers in charge of important 
undertakings, is to thoroughly test and weigh in the balance 
the various schemes, and adopt that which is best. 

I am very gratified , after so many years of persistent work- 
ing in connection with stoking machinery, to find that I do not 
have to rebut the criticisms and meet difficulties that I had to 
contend with in former days. In some cases during the good 
old times, when there was no competition, some managers 
were, I think, too much inclined to " rest and be thankful/' 
One friend of mine indicated that he liked me and also my 
machinery very well, but he did not see what advantage it 
would be to him, as he was paying his maximum dividend, 
and still had a large balance to spare. I, of course, suggested 
that he should reduce the price of gas to the consumers. But 
he remarked that the pubUc were not very grateful for what 
you gave them. While believing you must not expect many 
thanks from the public, I do hold strongly that all gas com- 
panies and corporations having the charge of a regulated 
monopoly have very strong obligations towards the public ; and, 
while securing a return for their investments, they should use 
the best known means in their power to reduce the price of gas 
to the public. This feeling now seems to prevail universally 
amongst engineers. There appears, however, a desire in some 
quarters (it may possibly be for political or other motives) to 
keep the public from having cheap gas, by trying to prevent 
the introduction of all modern labour-saving appliances. To all 
such I would say that they will not be able to obliterate the 
word " Excelsior." 

Discussion, 
The President said the members had listened to a very 
interesting communication. As they had heard, the Research 
Committee had visited the Aberdeen Gas- Works with the in- 
tention of presenting a report; but, on consideration, they 
had thought this would not be necessary, more especially as 
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Mr. West had agreed to read a paper, and Mr. Smith was going 
to give the meeting some copious notes on the working of his 
machinery. 

Mr. Alex. Smith (Aberdeen) said he thought this was the first 
time the Association had had before them the subject of 
mechanical stoking, at all events so fully as Mr. West had pre- 
sented it. He wished just to say, before he gave the members 
the results of the working of the machinery at Aberdeen, that, 
in the course of his travels some time ago, he came across, in 
England, the machine invented by Mr. W. Foulis, of Glasgow. 
It was strange that he should meet with it there. So far as he 
could see, it was doing it^ work well ; and it appeared to him to 
be an extraordinary thing that the appliance should be working 
in England and not in Scotland. He went over to the party 
in charge of the machine, examined it, and asked the man 
how he liked it. The man replied that the machine was 
" doing good and honest work." This was one of the things 
he (Mr. Smith) could not get over, why the machine stopped 
in .the Glasgow Corporation Gas- Works. It seemed to show that 
they had not insisted enough upon it in Scotland, and that they 
could not hope to introduce any new thing unless they took 
personal supervision of it. They could not leave the introduc- 
tion of new things to foremen and workmen, for they would 
bring forward all sorts of objections, and ever)rthing would be 
put in their way. He therefore resolved, when he took Mr. 
West's machinery on trial, that he would follow it out night and 
day himself, as far as he was able to do so ; because he felt that, 
if he did not, the trial would prove a failure. They resolved 
to introduce four coal-breakers, two drawing-machines, and two 
stoking-machines. He thought he could truly say they gave 
Mr. West a " wrinkle " or two when he was in Aberdeen. [Mr. 
West : But it cost me something.] He did not think Mr. West 
ever saw a three-hour charge carried on with the heats and 
quantities of coal they put in there. As Mr. West was too long 
in erecting the plant, and they were having coal strikes and 
coals that were not of very good quality, he was almost obliged to 
have the whole of the retort -houses worked with this machinery. 
They took a section of 96 retorts, which were charged for three 
hours with 2^ cwt. of coal. This was at the rate of about a 
ton per 24 hours. During the old process, they had 71 men 
engaged in the work. These men cost every week £86 168. ; 
and, with a quantity of 672 tons of coal, this came to 2s. 7d. 
per ton. After the new system had been adopted, the number 
of men was reduced to 42 ; and the wages then paid amounted 
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to £$1 138. There was some advance in the rate of pay, 
because the old men were put on the machine, and were 
allowed a little more on this account. The 672 tons of coal 
were carbonized at the rate of about is. 6d. per ton. He was 
sorry he could not give the quantity of gas made per ton of 
coal. Previous to this they bought cannel coal, which produced 
a large amount of gas ; and they used to average firom 10,300 to 
10,500 cubic feet per ton of a fair quality of gas. But in the last 
few years they had been having cheaper coal, which only yielded 
from 8000 to 9000 cubic feet. Therefore he did not think it 
would be fair to give a comparison until they had a year's work 
with the same kind of coal. He could put before them, however, 
this very important point : He had observed that, by charging 
the retorts with the aid of machinery, he could keep in the coals 
about eight or ten minutes longer than when they were put in by 
hand. The members must understand that this meant an in- 
creased quantity of gas. With regard to the coal breakers, they 
experienced little difficulty with them. They had Muirkirk coal 
to deal with ; and it had been stated over and over again that 
the machines would send the cannel all to pieces, and reduce it 
to dross. He asked one of his men on the previous day to take 
up the coals as they came out of the machine ; and it would 
scarcely be believed that there was hardly any dross. It was a 
matter of wonder to him that the system of charging and draw- 
ing by machinery had not come sooner to the front. He found 
that it was 41 years since the subject was introduced ; and the 
idea lay dormant until Mr. West and others took it up. He 
believed it was a really excellent system ; but, as he had said, 
anyone who adopted it must go into the matter with personal 
supervision, if it was to be a success. In conclusion, he had 
only to state that all the machinery had fully come up to his 
expectation. 

Mr. W. A. Valon (Ramsgate) said he had been greatly inte- 
rested in the paper before them. The figures he had been able 
to give from the Ramsgate Gas-Works had been taken out by 
an accountant ; and, whether they were favourable or unfavour- 
able, they were just as they appeared in the books. He thought 
Mr. Smith had gone into the matter so elaborately that he (Mr. 
Valon) need not to say very much. He had only to remark 
that, as a matter of fact, Mr. Smith's experience had been some- 
what similar to his own. He was one of the earliest to adopt 
the machine, which he saw was a step in the right direction. 
He thought that a great point in its favour was that the wear 
and tear had been very small. He anticipated that for the first 
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year it would be a great deal more than it was. With regard 
to the quantity of coals they could put into the retort, he wished 
to explain that it was only limited by the amount they 
could take out. He thought the coal in Scotland shrank, so 
that whatever they put into the retort they could get from it. 
The reverse was the case in England. The coals there swelled ; 
and the result was that they could not put in so much as they 
otherwise would do. However, they were now able to charge 
more than they did before. While on this point, he wished to 
refer to Mr. Smithes questioning of their economy in England in 
allowing the coals to remain for six hours in the retorts. When 
they were using cannel coal, they sometimes did so ; but they 
drew the retorts every three or four hours when they were 
dealing with ordinary coal. They found five or six hours 
the utmost limit. It depended entirely upon the quality of the 
coal. He saw that Mr. West had the figure 3*1 yd. for hand 
work at Ramsgate. This was less than the cost. 

Mr. West : That is what I really want to know ; I want your 
information. 

Mr. Valon said they calculated it would cost them about 
3}d. per 1000 cubic feet, or 4id. in small works ; so that the 
saving by the machine would be more than was put down. He 
noticed that Mr. West's machinery was driven by compressed 
air, and also by wire rope ; but he must say that, so far as he 
was concerned, he thought the manual machines, with the maxi- 
mum of labour, were handier than either air or wire-rope 
machines. He was speaking a little in the dark on this matter, 
because he had never worked them ; he was only judging from 
the saving he effected at Ramsgate with the manual machine 
compared with what was done elsewhere by using the air 
machine. There was another great point in favour of the 
manual machine — viz., that it could be adopted in the smallest 
works. For example, there were the works at Westgate-on- 
Sea, where they carbonized only 1600 tons of coal in the course 
of the year, and where one man did the whole of the duty. In 
the summer he drew the retorts and did everything. With 
regard to inclined retorts, he agreed with Mr. West in the 
opinion he had given of them. He (Mr. Valon) had visited 
most of the places where retorts set on this plan were worked, 
and he did not think there had been an advance on the posi- 
tion twenty years ago. He had great doubts as to the economy 
that would be effected in fuel ; and he was sure that the cost 
of operating them would be a great deal more than it would 
be for working West's machinery. To his mind, this machinery 
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was the " survival of the fittest." He certainly thought it was 
impossible to put anything like the same quantity of coal into 
an inclined retort, and work it, as could be placed in a hori- 
zontal retort. It was not, perhaps, fair to criticize a system 
which had only just been seriously worked ; but he must say 
that what he had seen of it up to the present time had not 
been very satisfactory to him. He agreed that it was a re- 
proach to gas engineers that Mr. West's machine should have 
been so many years in the market without having been more 
generally adopted. If the electric light would only drive gas 
managers into doing their duty in this respect,- it would be 
something to be thankful for. 

Mr. A. MacPherson (Kirkcaldy) said he was one of the depu- 
tation from the Committee of the Association who visited the 
Aberdeen Gas- Works to inspect Mr. West's machinery ; and all 
he had to say about it was that they were unanimously of 
opinion that it was a success. It certainly did its work in a 
splendid manner. Mr. Smith put himself to the trouble of 
giving them a thorough insight into all the details ; and the 
Committee were highly satisfied with the whole of the arrange- 
ments. They considered that Mr. Smith had done for the 
Corporation of Aberdeen the best thing it was possible for him 
to do, and that Mr. West deserved very great credit. There 
was only one thing he would like to ask gentlemen who had had 
experience with the machinery, and that was whether, in work- 
ing the manual or the other systems, there was any difficulty 
with the carbon that would collect in the retorts, or whether 
it was kept down by drawing. It might be of advantage if Mr. 
West would tell them something on this point. 

Mr. W. Key (Tradeston, Glasgow) said he would much like to 
make one observation as to Mr. West's machinery. He had 
visited the Aberdeen Gas- Works as a member of the Committee 
of the Association, and he must confess that he was greatly 
pleased with the excellence of the machinery. One feature 
which struck him in connection with the coal-breaking arrange- 
ment was the wonderful way in which the large coal was 
reduced to pieces of the size required. 

Mr. D. Terrace (Middlesbrough) said there were one or 
two points to which he wished to refer. The first was as to 
what had been stated about the heats prevailing in the retorts 
in England, where six hours were, it was said, required for 
working off a charge. This was not the case with him, for he 
had been able to work off Newcastle coal in three hours ; and 
if they did this in Scotland, why should they not do it in 



176 NORTH BRITISH ASSOOIATION. 

England ? In his opinion, the superior heats had nothing to do 
with the question at all. He did not agree with Mr. West in 
some of his remarks about the inclined retort system. He (Mr. 
Terrace) was trying this system on a small scale at Middles- 
brough, and he thought it would be a pity if the statements 
made in the paper should go unchallenged. The right thing to 
do, as Mr. West admitted, was to give both systems a trial ; and 
then experience would teach which was the best. 

Mr, T. D. Hall (Montrose), as a member of the deputation 
to the Aberdeen Gas- Works, said the first thing that struck him 
was the facility with which the breaking-machine reduced the 
large lumps of cannel coal into small pieces. The drawing and 
charging machines, so far as he could see, were perfection ; he 
thought it was all very creditable to Mr. West. 

Mr. West, in reply, said Mr. Smith had kindly told the 
meeting that he had searched England through, and had 
decided that his (Mr. West's) machinery was the best, and that, 
like a thoughtful man, he would test it. He (Mr. West) was 
very pleased to hear once again from Mr. Smith that the 
machinery was acting very well, and giving satisfaction. Mr. 
Smith would see, as he went on, that the work would improve. 
He would find that there would be greater economy the more 
retorts he worked the machines to draw and charge. Mr. 
Smith had mentioned something about hydraulic machinery. 
Well, he did not know whether he ought to say anything about 
that or not, but they did work the machinery in Manchester, 
and it was working there now. He considered that they had im- 
proved it very much ; and he thought he had given them a 
" wrinkle *' — that it was advisable to bring the coal to the machines 
by mechanical means. When he was appointed Chief Engineer 
to the Manchester Corporation, some years ago, seeing that he 
was a kind of rival to the hydraulic machinery, he made up his 
mind that it should not suffer in his hands ; and he thought he 
produced better results with it after he went there than had 
been obtained from it before. Of course, all these machines 
had their various merits ; but he naturally had a very firm con- 
viction that what he was advocating was the best. The question 
of coal breaking was, no doubt, a very important one ; and he 
must admit that the cannel breaking at Aberdeen was a tough 
job. Mr. Smith sent some samples to Manchester, and they 
tried them. They did not get all the pieces to go in the right 
way of thefgrain ; but the machinery in their works seemed to 
work it better than the machinery in his works did. The chief 
difficulty was that the coal was broken too small. There were 
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no defects whatever in the machine ; the only thing was that 
they were in ignorance as to the way to do it. These machines 
had certainly taxed his brain power beyond measure. It was 
not very easy to meet all sorts and conditions of things in 
cannel breaking. They had blocks like pieces of timber ; and 
the idea was not to pound it up, but to crack it, so as not to 
make it too small. With Newcastle coal, or any other coal like 
that, it did not matter ; and this was the sort of stuff with which 
he had been accustomed to deal. So that he had really 
had no experience of cannel until he went to Aberdeen. 
Although in Manchester they had 25 different kinds of coal — 
cannel coal being amongst it — he never came across anything 
like what he had to contend with in Scotland. He was very 
much obliged to Mr. Valon for what he had said about wages. 
He knew what Mr. Valon had been doing ; but he thought it 
better to be on the right side. They had heard what Mr. Valon 
had said about moderate sized gas-works. This was a very im- 
portant matter for them in Scotland, where they had so many 
small works. Mr. MacPherson had asked a question about the 
carbon in the retorts. He (Mr. West) did not know that using 
machinery made any great difference. The rake going in cut 
the carbon to a greater extent than was done by hand ; and the 
scoop scraped it off the sides, and did not allow it to accumulate 
at the same rate as it did with hand charging. When it 
formed — and it always did form — every charge tended to 
rub it off. When the carbon came to collect in such quantities 
as to be positively detrimental to the working, there would be a 
thickness of about i^^ inches on the side of the retort ; and all 
he could say was that when this was the case it was time it was 
taken off, because they had to conduct their heat through it. 
Mr. Terrace had spoken of Newcastle coal, which he said 
was used in the South. He might tell Mr. Terrace that there 
was a great difference of opinion about the matter he had men- 
tioned. He for years worked off four-hour charges ; and he 
tried to force them upon his friends in the South. But for a 
long time they had gone back to five-hour charges. They 
seemed to find that, taking everything into account — stopped 
ascension-pipes and everything else — it was best to put more 
coal into the retorts, and reduce the heats a little. The question 
there, however, was what was the result. They might not do the 
work in the same way ; but if they arrived at the same result, 
where was the difference ? He (Mr. West) thought the four- 
hour shift was the more preferable. Mr. Terrace had alluded to 
inclined retorts. Well, what he said was that the result of his 
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experiments with these retorts was that there was a coDsiderable 
loss of heat by radiation through the two mouthpieces and from 
the larger surface of the stack. If they could prove to him that 
he was wrong, he would acknowledge it. The retorts were on 
their trial ; and he suggested to the members, as practical men, 
that they should make comparisons, and take everything into 
their calculations, before they came to a- conclusion. For him- 
self, he would not compare them. When he was asked to do so, 
he simply put himself into comparison with the figures which had 
been presented by advocates of the inclined retort system ; and 
he said that, as a result of practical experience for many years* 
he could beat them in every shape and form. 

Mr. Smith (Aberdeen) asked to be allowed to reply to a 
remark made by Mr. MacPherson. He could not say that there 
was very much difference in the quantity of carbon formed with 
hand and with machine working, with the exception of the top 
retorts. The men could not get up to these to take it oat 
properly ; but the machine cleaned them thoroughly, and there- 
fore they were better than the hand -charged retorts. But, of 
course, they would always have carbon on the retorts. 

The President said he did not think any remarks he could 
make would add to what the members had heard in the interest- 
ing discussion which had taken place ; and therefore he would 
confine himself to moving that they accord to Mr. West their 
very hearty thanks for his paper. 

The proposition was cordially agreed to. 



Visit to the Edinburgh Gas-Works. 

The meeting then adjourned for luncheon. During the in- 
terval, most of those present walked to the Edinburgh Corpora- 
tion Gas-Works. There they were cordially received by Mr. 
Kinloch Anderson, as Convener of a Sub-Committee appointed 
to receive the Association, who was accompanied by other mem- 
bers. Mr. R. Mitchell, the Engineer, and Mr. Jack, S.S.C., the 
Clerk to the Edinburgh and Leith Gas Commissioners, were also 
in attendance to receive the visitors. 

Mr. Anderson said that, on behalf of the Edinburgh and Leith 
Gas Commissioners, he gave the Association a very hearty wel- 
come to visit the works. Being all practical men, they would know 
a great deal more than any of the Commissioners as to what they 
saw in the works. They could all look at them, and suggest any- 
thing which they thought would be an improvement. He was 
sure that all their employers, wherever they came &om, must 
have been disappointed at the necessity of raising the price of 
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gas. There had been a very general grumble in Edinburgh- 
first as to the reduction in the quality, and then as to the rais- 
ing of the price ; but both were inevitable. They, however, as 
Commissioners, were desirous of giving the consumers as good a 
light as possible, and were determined also to keep the price as 
moderate as they could, both of which they hoped to be able to 
accomplish through the excellent management of their Engi- 
neer, Mr. Mitchell. 

The President thanked the Councillors and Commissioners 
for the handsome way in which they had received the members. 
This was, he said, the first time the Association had met in 
Edinburgh since the Corporation had acquired the gas under- 
takings ; and he thought it was a very fitting thing that the 
gas managers should visit them, and wish them success in 
their work. He proposed a vote of thanks to the Commissioners 
for the kind reception they had given to the Association. 

Refreshments were then served in the governor-room, after 
which the party were conducted over the works by Mr. Mitchell. 
The chief item of interest was the magnificent new bench of 
retorts, numbering 480, on the back-to-back system, which had 
been recently built. The retorts were O -shaped, 21 in. by 15 in., 
and 9 ft. long; and the bench was fired on an adaptation of the 
Siemens principle. The other recent improvements, such as the 
overhead railway, also came in for a good deal of attention ; 
and the opinion was generally expressed that the works were in 
a very compact condition, well arranged, and in the best order. 



Election of Office- Bearers. 

On' resuming the business after luncheon. 

The Secretary read the report of the Scrutineers on the 
ballot for the election of office-bearers, which showed the 
following result : 

President — Adam MacPherson, Kirkcaldy. 

Vice-Presidents — T. D. Hall, Montrose ; W. Key, Tradeston, 

Glasgow. 
Secretary and Treasurer — Robert S. Carlow, Arbroath. 
Committee — ^James M^Gilchrist, Dumbarton; Levi Monk, 

Maryhill ; and Alexander Smith, Aberdeen. 

Place of Next Meeting. 

The ballot was in favour of Dundee being the next place of 
meeting. 

The President reminded the members that they proposed to 
unveil the Murdoch bust in the Wallace Monument next year; 
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and he suggested that they should meet in Stirling, as being, on 
that account, a more suitable place. 

After a somewhat warm protest by Mr. John M'Crae, it was 
agreed that the meeting should be held in Dundee ; the sugges- 
tion being thrown out that the members could, on the second 
day, visit Stirling for the purpose of unveiling the bust. 



The Remaining Papers. 
Mr. G. Love (Paisley) then read the following paper : — 

THE CONSTRUCTION AND WORKING OF REGENERATIVE 

RETORT SETTINGS. 

On being asked by your President to contribute a paper at 
this meeting, and considering the various subjects upon which 
to write, I very naturally resolved to give one on a matter to 
which I have given considerable attention — viz., the construction 
and working of regenerative retort-settings. On looking over 
the annual reports of this Association, I find that for the past 
eight years this question has occupied your attention to a con- 
siderable extent ; and papers of very great merit have been 
written on it, by gentlemen well qualified to speak on the 
subject. Their complete description of the Siemens, Klonne, 
and other systems, presently at work in our midst, will limit my 
paper (unless I go over old ground) to a description of the con - 
struction and working of the regenerative system at the Paisley 
Gas-Works.* 

The first construction, on a large scale, of Mr. G. R. Hislop's 
method of regenerative firing was in the Spring of 1888, 
previous to this we had several ovens of four retorts at work 
for a couple of years, the thorough success of which led to a 
larger construction on the same principle. In one of our re- 
tort-houses we had two benches of 40 retorts each, working 
back to back ; the chimney being placed between them. These 
were at work on the open system of firing — two retorts in each 
oven, with ten ovens on either side ; making in all 40 retorts, 
with 20 fires, per bench. This method of setting was due to the 
inferior quality of the coke used. In order to give the new 
system a fair trial, it was resolved to take down one bench. In 
this space we found that eight ovens (four on each side), of 

* An illustrated description of Mr, Hislop's arrangement of regenerative 
retort-settings, as supplied to small works, appeared in the course of the 
report of the 1888 meeting of the North of Ireland Gas Managers' Asso- 
ciation (see ** Reports of Gas Associations " for 1888, p. 231). The original 
patented arrangement was described in the Journal of Gas LigfUing for 
Dec. 9, 1884, p. 1045. 
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eight retorts per oven, could be built — making in all 64 retorts 
— as compared with only 40 retorts formerly occupying the same 
space ; thus effecting a saving of 66 per cent, of retort-house 
area. The ovens were 8 ft. 6 in. wide by 9 ft. high to the 
inside of the crown of the arch from the floor-line ; while to get 
the proper depth of producer and travel for the regenerators, 
we had to excavate 5 ft. 10^ in. to the bottom of the foundations. 
In making these excavations, we had to go 3 feet lower than 
the foundations of the retort-house gable wall; necessitating 
the underbuilding of it to this extent. This was successfully 
accomplished — building widths of 3 feet at a time, putting in 
wedges well driven up, and, after completion, making a 
thoroughly safe and substantial job. We have two main flues — 
one for each side of the bench ; and these are started on the 
top of concrete foundations, with a 14-inch wall between them. 
Each oven has four outlet ports to the main flue, and, is so 
built as, if necessary, to be easily cleaned through into the main 
flue from the front of the bench.. Formerly our main flue was 
on the top of the bench, having uptake flues in the centre wall of 
the oven. But by placing the main flue underneath, there is less 
liability to fracture, no loss of heat by radiation takes place, 
there are no uptake flues, access is easier for cleaning purposes, 
and there is a saving in solid brickwork. 

The producer and the regenerators are built inside the ovens, 
and are so constructed as to be taken down separately, if 
necessary, for repairs, without damage to the other parts. The 
regenerators are placed on either side of the producer, and 
are formed of two backing-up tiles — one against the wall of the 
oven, and the other against the wall of the producer — ^with 
vertical division-tiles dividing or separating the two flues ; the 
whole space being spanned by one tile. This, however, was 
found objectionable, as not being easily jointed; and two 
cheeked tiles were substituted. The secondary air is admitted 
near the bottom of the sunk chamber, by means of an air-tight 
sHding disc arrangement; the air travelling backwards and 
forwards Ave times the full length of the oven — altogether 
about 30 feet of travel — before enfering the combustion chamber. 
The waste gases from the oven pass down in the opposite direc- 
tion to the secondary air, and have on the same level as the ad- 
mission port of the secondary air a down-going port with dampers 
placed one on either side of the oven, for controlling the draught. 
Immediately underneath this damper there is an escape port to 
the chimney ; but this port is controlled so that a large propor- 
tion of the gases flow down and along underneath water-pans, 
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for the purpose of generating steam — thus saving the supply of 
steam from a boiler outside, and at the same time more fully ab- 
stracting the heat from the waste gases. These pans are made 
of cast iron, and have a protecting tile underneath. From the 
side of the regenerators, and passing over the pan, is thrown a 
curved plate of cast iron, having on the top boxes forming ports 
for the admission of air and steam to the producer. Inside these 
plates is the pan chamber. The outside or top of this plate is 
covered with the side arch brick, forming the sides of the bottom 
of the producer ; and separating these two plates at the bottom 
is placed a cast-iron sole-plate 6^ inches broad. You will thus 
observe the absence of any moveable parts in the furnace. In 
the front wall of the oven at the pan chambers, and on a level 
with the top of the pan, are built cast-iron frames fitted with 
air-tight doors ; being faced all over, and having a moveable 
disc arrangement for the admission of air for the supply of the 
producer. On top of this frame, ^-inch malleable iron tubing is 
led, for the constant supply of water to the pans. 

The sides of the producer are started on top of the cun^ed 
plates, over which an arch is thrown, with ports through the 
crown of the arch into the combustion chamber on the top. 
Between the two bottom retorts, and on the top of the producer, 
is placed the combustion chamber, the top of which was made a 
continuous arch, with outlet -ports for the gases to the oven ; the 
crown forming the bed for the centre retorts. In the front wall 
of the producer are built two doorways. The top one is formed 
above the floor-line, and used for charging the producer ; this 
process being accomplished by hand. The under one, which is 
near the bottom of the producer, is to allow of the latter being 
cleaned out. Covering all is a cast-iron front plate, bolted to 
which are cast-iron mouths fitted with air-tight doors, having 
bridles, screws, &c. By this means the producer is kept per- 
fectly air-tight. Spy-blocks are placed in ports carried through 
the front wall into all the secondary air and waste gas flues. 
By this means every part is easily got at, and can be cleaned 
out when necessary. For facility of access to the cleaning- 
door, to the pan chambers, and also to the regenerators, a 
sunk chamber is formed, 8 ft. loj in. long, from the front of the 
bench, the same width as the oven, 8 ft. 6 in. by 4 ft. deep ; 
brick steps being built in the back wall for the purpose of 
getting down and up. The sides of each sunk chamber are 
formed by the extension of the division walls of the ovens to 
the back wall of the sunk chamber. These form a rest for the 
bench-binders, and also at the same time save heavy cross-ties, 
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which otherwise would be necessary to withstand the outward 
thrust of the bench ; thus keeping the entire bottom of the 
walls thoroughly solid and safe. 

The bench -binders, which are formed of two heavy malleable 
ijron plates placed lo inches apart, and bolted together through 
distance studs, are let down 2 feet under the surface of the 
division walls of the sunk chamber; and bolted to the binders 
near the floor-line is a thin malleable iron pocket, set into a 
chamber for the purpose of carrying air down into the sunk 
chamber for the necessary supply of secondary and primary 
air to the ovens. The sunk chamber is covered at the sides by 
cast-iron chequered plates being carried by the walls and T-ii^on 
bars, while in the centre are two hinged doors and a move- 
able plate for the purpose of getting underneath ; the whole 
making a very strong and substantial, and at the same time a 
comparatively cheap, job. The retorts are supported upon six 
piers 9 inches broad, carried up to the centre of the top retorts, 
having 9-inch spaces between each pier. These piers are 
formed of special blocks, each made to suit the position on the 
side of the retorts; thus very much simplifying the building. 
The blocks, as well as the whole of the brickwork from the top 
of the producer upwards, have a great percentage of siHca in 
their composition, so as to thoroughly withstand the heat. 

The furnaces were first lighted for drying the ovens ; and a 
gradually increasing fire was kept on till this was done. We 
then commenced firing with four-hour charges (these being 
light). But after a few days* working, these were increased to 
three-hour ones ; and very fair heats were obtained. The coke 
from the two bottom retorts was drawn into low bogies, and 
charged by hand into the producers ; this being found sufficient 
to maintain the necessary heats. The coke from the other six 
retorts was drawn into barrows, and taken out of the house to 
be slaked. The furnaces were cleaned out every twelve hours 
at this time. In the case of most of the furnaces, we were not 
very much troubled with clinker, although they were not what 
we desired. This was owing to the flues under the pans being 
too narrow, and also to the pans being allowed to run dry. We 
had also some little difficulty in regulating the primary and 
secondary air supply, as well as the extent of dampers ; but 
these troubles were due to the men slaking the coke before 
charging the producers. They did this because it was not very 
easy to throw red-hot coke into the producer. The consequence 
was the heats fell considerably after a fresh charge of fuel 
— showing very decidedly the necessity of charging with red-hot 
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fuel, in order to secure the minimum production of carbonic 
acid at the outlets of the producer. We experienced some 
trouble also with the combustion chamber, having at this time 
only one for each oven. The heat being too much confined, 
owing to the smallness of the parts, &c., the brickwork melted, 
and formed large stalactites on the crown of the arch. A portion 
of it falling in necessitated the putting out of the furnaces, and 
the repairing of the chamber. Bricks containing 90 per cent, of 
silica having been procured, the damage was easily rectified 
(all parts of the work being readily accessible without injury to 
other parts). The retorts were then re-lit, and were kept going 
all the winter, to our complete satisfaction. 

The great saving effected by this bench, as compared with 
the old system warranted the erection of more; and it was 
resolved to put up two other benches, containing 64 retorts 
each — making in all 192 retorts on the regenerative principle. 
Profiting by the previous winter's experience, several very 
important improvements were effected, as follows: (i) The 
arch of the producer was improved, and uptake ports were 
placed on either side, instead of one row in the centre, as 
formerly. (2) The secondary air ports were brought in on the 
bed of the combustion chamber, instead of through its sides. 
(3) We had two combustion chambers instead of one, with a solid 
9-inch wall running the full length of the oven, between them ; 
and we also did away with the arch (the top of the chamber 
being open), but the placing of a protecting tile under the 
bottom of the centre retort was necessary. (4) The piers for 
staying the retorts were made 6 inches instead of 9 inches broad, 
as formerly. (5) The introduction of a patent shoot arrange- 
ment, whereby the red-hot coke is drawn from the two centre 
retorts directly into the producer. This shoot, when working, 
{s at such an angle that the coke is regularly placed throughout 
the entire furnace. It is a fixture to the bench, and of simple 
construction, while all parts are maintained air-tight. When 
inoperative, it folds back out of the way, and presents a very 
complete and satisfactory method of filling the producer. With 
these exceptions, the ovens are built in accordance with the des- 
cription already given. 

These improvements had the desired effect; producing 
results even better than were expected. The heats maintained 
in the retorts are very great. There is no hemming-in of 
the heat at any part; but combustion takes place nearly 
throughout the entire length of the setting. The two 
centre retorts, being a little hotter than the others, are each 
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charged with i ton z cwt. of coal, while the side ones 
have only i ton each per 24 hours — all three-hour charges. 
Each oven carbonizes altogether 8 tons 4 cwt. of coal per 
24 hours; giving a yield of 9908 cubic feet per mouth- 
piece per day, or 9667 feet per ton of coal. The quantity of 
coke used in the producer is 26 cwt. per 24 hours ; or, as it is 
usually stated, 15 lbs. of coke per 100 lbs. of coal carbonized — 
the coke used coptaining 7^ per cent, of ash. For comparison 
with results in English coal — say, with 3 per cent, of ash — ^the 
fuel would be 10^ lbs. per 100 lbs. of coal carbonized. The pro- 
ducers were cleaned out every 36 hours ; but latterly we have 
been doing this every 24 hours — no trouble whatever being found 
from clinker. We attribute this to the method of introducing 
the steam, and to the shape of the patent producer ; the steam 
making the clinker soft and friable, and keeping the lower 
portion of the producer cool, while the shape causes the coke 
to be held up in the form of an arch by the hot film of clinker, 
while the softer ash is being drawn out at the bottom through 
the cleaning-door by means of a rake. Thus the great rush 
of cold air into the oven is obviated while the furnace is 
being cleaned ; and besides this no dust can get into the 
setting, as both air and dust are trapped by having to pass 
through the mass of red-hot fuel suspended in the producer, as 
already described. We found that the quality of coke used for 
firing purposes is of some importance — splint making the best 
coke ; although until lately we used a mixture of splint and 
second-class cannel, and found no difficulty with clinker. 

The advantages of this system over the former methods of 
working are higher heats, and these maintained (not fluctuating, 
as formerly), and consequently a larger production of gas. 
This is shown by the increase last year of 272 cubic feet per 
ton, as compared with the results on the old plan ; and this, 
too, with an inferior class of coals. In making a comparison, 
attention must be given to the quality of the coals used. This 
increased make is from a mixture of about one-half splints, one- 
fourth shales, and the remainder second and third class cannels ; 
and this for gas of 27-candle power. The life of the retort is 
also prolonged. We are this year renewing the same number 
of retorts, after a make of 254 million cubic feet, as we did when 
our make was 190 millions ; and this notwithstanding the fact 
that by having three-hour charges wB get one-fourth more work 
out of the retorts than we did then. The saving in labour is 
3'46d. per ton of coal carbonized. The retort men are much 
better pleased to work with the new than with the old system ; 
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and well they might be, as their labour is less, and not so trying^ 
as before. The saving in fuel is very considerable. 

The cost of the first bench erected, exclusive of hydraulic 
mains, connections, and 40 bridge-pipes, was ^£'1140 5s. ; being 
jf 17 i6s. 4d. per retort. The cost of the next two benches (ia& 
retorts) was ;f2445 is. 8d. ; being ;f 19 2s. ojd. per retort, or an 
increase of £/^i 5s. per bench. This was owing to the rise in 
the price of ironwork. The total cost of the three benches of 
192 retorts was ;f3585 6s. 8d. ; being at the rate of ;f 18 13s. iid. 
per retort. This sum included all material and workmanship, 
except the hydraulic mains and connections, and 120 bridge and dip 
pipes ; and it was also exclusive of royalty. The saving in coke and 
workmen's wages alone paid for this extension in fifteen months; 
and had the prices obtained formerly for coke been maintained, 
the actual expenditure would have been met in twelve months. 
The economy effected in these two items for the past year, as 
compared with the old plan, has been 2s. S\d. per ton of coal 
carbonized. I ought to mention here that, previous to the adop- 
tion of this system, the whole of the retorts were in use during 
the winter ; and we could not further extend our benches, as all 
the retort-house space was used up. By the introduction of 
the plan I have described, with its saving of 66 per cent, of 
retort-house area, we have been enabled to avoid for at least 
three or four years, the expenditure of a large sum for a new 
retort-house ; and I think we are at least entitled to put to the 
credit of this system 5 per cent, for the sum necessary for 
such an extension. 

In order to ascertain the condition of temperature to which our 
retorts were subjected, and to what extent the heat was abstracted 
from the waste gases before entering the chimney, I inserted a 
pyrometer into the main flue near the chimney, and found the 
temperature to be 6oo* Fahr. Testing it back to the interior of 
the oven through the various flues, it gradually rose till, on 
reaching the combustion chamber, the outer shell of the instru- 
ment, which was made of cast iron, melted after being inserted 
for five minutes ; the metal running along the bed of the cham- 
ber like water. We were enabled, however, to make out the 
temperature to be about 2700* Fahr. ; and this was pretty equal 
over the oven. The secondary air is heated to 1700* Fahr. before 
coming into contact with the producer gases ; thus clearly show- 
ing a slow and thorough action of the regenerators. 

This system is applicable to settings of from two up to eight 
retorts, and it has been adopted in various places in Scotland, 
and also in England, Ireland, and America, in all of which it la 
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giving very high results and general satisfaction. The cost of 
erection varies very much in different localities, and also accord- 
ing to the number of retorts in each oven. In an oven of six 
retorts, the extra expense, as compared with the old system 
(including royalty), is ;^6o. But when we consider the fact tBat 
we get one-fourth more gas per mouthpiece per 24 hours, and an 
increased yield per ton of coal through higher and more regular 
heats, it will be found that, instead of an excess, it is just the 
reverse, being really a saving on the old system, and this entirely 
independent of the large economy effected in fuel, wages, and 
retort-house area. 

Discussion, 
Mr. J. West (Manchester), on the invitation of the President, 
opened the discussion. He said he was hardly prepared to 
do so ; but it was a matter in which he was certainly very much 
interested. The paper threw some light on the subject ; and 
the results were very good indeed. He should like to ask the 
writer two or three questions ; and first of all as to what kind 
of material he used. Was it cannel, or a mixture of coal and 
cannel ? because he was not quite au fait as to what was done 
in Scotland ; and he should like to have particulars on this 
point. As regarded regenerative furnaces, he thought that the 
question was pretty well settled. He was a great advocate of 
the system himself ; and in its early stages he carried out some 
very extensive experiments thereon in Manchester. They did 
the same as their friends had done. They worked them, but 
really did not know how to manipulate or to regulate them. 
They found that it was very necessary, if they wished to succeed 
with these furnaces, that they. should have the very best 
material they could get ; and some of the Scotch material, such 
as the Glenboig, certainly turned out better than that which 
they could get in England. He was glad to see that they had 
presented to them an inside producer. It was probable that in 
Scotland there were many advantages in using an outside pro- 
ducer ; but in England they did not appreciate them very much, 
perhaps because their coals were of a different sort — ^there 
being less ash in them. The inside producer certainly appeared 
to him to be far superior to the outside one, because with the 
latter they must lose a quantity of heat by radiation, whereas 
with the former they had mostly all the heat expended inside. 
Several things suggested themselves to him. The first was the 
shoot that conveyed some of the coke into the furnaces. He 
did not know the object of the door below that shoot. In 
England they had only one place in which to drop the coke, and 
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another below for drawing the clinker out. He saw that, in the 
furnace described, the producer was directly under the retorts ; 
but in England, and especially in some furnaces with which he 
had experimented on a very large scale in Manchester, they 
came to the conclusion that it was better to have the producer 
brought out a little in the front. By this means they could drop 
the coke straight into the producer — it required no pushing back 
in any way ; and there was a saving of fuel, with less work for 
the stokers. Another thing he did not understand was why 
there should be two exit flues. There might be an advantage 
in this; but they had not found it to be so in England. 
He had not tried the arching in the inside of the oven, as 
shown ; but he supposed he might conclude that there was 
something to recommend it. The arrangement for evaporating 
the water was doubtless advantageous. They used pans ; but 
when they had ash in them they did not get sufficient steam. 
At Nottingham they had introduced in connection with the flue 
a little boiler for generating steam, because they wanted more 
steam than they could evaporate underneath the bars. In all 
probability the plan shown would meet the case. The arrange- 
ment of the flues was very similar to his own. It appeared to 
him the cost was very low; but he did not quite understand 
whether or not the figures given were for the setting without the 
cost of materials. 

Mr. T. D. Hall (Montrose) said he could not add anything 
to the discussion, so far as experience was concerned ; but a 
remark made by Mr. Love had struck him. He said they had 
been in the habit of using splint coal, and that it answered 
very well. Numbers of them had not had any experience with 
regenerative furnaces, but they all knew what coke was ; and 
although he found the coke of splint coal very good — better, he 
might sa}', than the coke from English coal — the addition of a 
little cannel rather improved than deteriorated the quality of 
the coke. He mentioned, for Mr. West's information, that in 
Scotland they had some cannel coal which produced very 
good coke. During the railway strike, he had occasion to 
introduce some Newcastle coal ; and he had great difficulty in 
keeping their fires going with it alone. But having put in 
some Scotch cannel, the clinker disappeared. They had no 
regenerative furnaces. But they had air flues ; and he could 
not say they had found any diflerence between the old furnaces 
and those with the flues. 

Mr. J. Hepworth (Carlisle), on being invited by the President 
to take part in the discussion, said he had come to the meeting 
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as a learner rather than in any other capacity. He might say, 
however, that he was much struck with the facts Mr. Love had 
given — too rapidly, he acknowledged, for his comprehension — 
one after another. One that had interested him most wa^ as to 
the cost, to which Mr. West had referred. He (Mr. Hepworth) 
had had regenerative furnaces at work, and he advised every- 
body to have them. He did not, however, know anyone who 
had had such as those described ; but if the results stated could 
be attained, it was a very important thing. He would not dis- 
cuss the question of the setting they had before them with 
reference to the producer. If, however, Mr. Love had had any 
experience with settings such as those he showed, with two or 
three retorts in an oven, and could tell the meeting something 
about the results, when the brickwork did not go so low down 
into the ground as in the larger ones, he should be very glad to 
know the relative advantages that would be obtained with a 
setting of this sort as compared with a setting of eights. 
Another thing which struck him was that, where they had the 
main flue upon the setting, they might sometimes take advantage 
of it in order to obtain heat from it in some way. He had not at 
present a setting of this kind, except in one bench. He did not 
see why they could not insert, in or near to this flue, a pipe 
that would convey air to the outside, and be delivered at the 
point required over their coke furnaces. Probably Mr. Love and 
Mr. Hislop would have had some experience in this direction. 
If they had, he (Mr. Hepworth) would very much like to know 
from them whether there was any possibility of getting assistance 
of this sort in a cheap way. He assured the members that he 
was much pleased to be present at the meeting, and had been 
extremely interested in the papers read. 

Mr. J. M'Crae (Dundee) said he had studied Mr. Hislop's 
furnaces very carefully, and thought they were the correct 
thing, especially for small gas-works. He would not, however, 
say they were the best for large ones. He had several on hand 
just now. Judging from the reports he had received from those 
who had had experience with them, the economy was very de- 
cided ; in fact, the amount of saving seemed to him to be very 
great indeed. He had recommended them in several cases 
where ten or twelve retorts were required ; and they had turned 
out satisfactorily. 

Mr. A. Smith (Aberdeen) said it appeared to him, at the first 
glance, that there was not much difference between the system 
before them and the Siemens regenerative system. There was 
no doubt that it worked by the method of taking back from the 
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setting the heat that had heen used. It was really, to his 
mind, amusing to see the twisting and turning that had been 
tried in order to overcome the Siemens patent. They knew 
that a great deal of improvement upon the Siemens furnaces 
had been made by different gas engineers ; but he really thought 
that people should honestly accept the system, and not try to 
evade it. What advantage was to be gained by these over the 
Siemens system ? He did not believe they would earn axore 
by them than they would by the Siemens system. 

Mr. M'Crae thought it would be a most unfortunate thing if 
it were to go forth from the meeting that Mr. Hislop's process 
was anything like the Siemens system. There were many 
points of difference ; and it was only to the practical student 
that these points appeared. 

Mr. Smith said the system took the heated air that used to 
escape to the chimney by the old process, back to be employed 
again. 

The President called Mr. Smith's attention to the internal 
producer. 

Mr. Smith said he did not dispute that. 

Mr. Love, in reply, said he was obliged to the members for 
the kiifd manner in which they had received his first paper. 
Mr. West had asked what kind of coal they used. He stated in 
his paper that it was made up of one-half splint, one-fourth 
shale, and the rest second or third class cannel. In reference 
to the quality of bricks, this was very important. They found 
great difficulty in this respect, and had to get some bricks made 
with about 90 per cent, of silica in them. With these they 
found they had no difficulty, because they would stand heats up 
to about 2800* Fahr. before melting. At these heats the bricks 
stood two or three years' work. He certainly found the inside 
producer a very great advantage. They had no loss of heat by 
radiation, as was the case with the other system. As to the 
doors about which Mr. West had asked, they adopted those 
they had, so as to give accommodation for cleaning. They did 
not charge by the door to which Mr. West had referred. In 
his paper he stated that when they withdrew their clinker it 
formed itself into a natural arch. He thought the producer 
was better inside the wall of the oven, because the more they 
brought the producer forward, the more they exposed the bench 
to the action of cold air. Besides, if they were to bring the 
producer 15 inches or 2 feet forward, they would have difficulty 
in getting the whole of the coke spread over the entire area of 
the producer. 
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Mr. West : Oh, much better than by that means. 
Mr. Love really thought that Mr. West was wrong. He 
•considered it was desirable that they should have the coke as 
•equal as possible over the whole producer ; otherwise there 
would be waste. 
Mr. West : But we do get it over the whole producer. 
Mr. Love understood Mr. West to say he worked six-hour 
charges, while in Scotland they worked three -hour charges ; and 
he (Mr. Love) certainly thought a sine qud non process would be 
an improvement. With reference to the generation of steam, he 
might remark that they found quite sufficient steam in their 
pans, and they had to watch that they did not become burned. 
Mr. West asked about the cost of the bench. His reply was to 
refer him to the paper, which showed, in the second case, a cost 
■at the rate of £i^ 13s. iid. per retort, inclusive of everything. 
He would have been pleased, when he mentioned the subject of 
small works, if some of those who were engaged in them had 
^ven their experience of these furnaces, which were being built 
in various places in the country. With reference to flues, they 
considered two to be necessary to support the centre of the 
bench. They were constructed large enough to give plenty of 
room for cleaning out. Altogether he thought the centre wall 
made a much more stable job. Mr. M'Crae had made some 
remarks about small works, which he (Mr. Love) looked upon 
as complimentary ; at the same time he thought that those at 
Paisley were not small, and he might say that he had taken 
from their books the figures he had given. They were simply 
their results as to the saving of coke and other matters. 

Mr. M*Crae remarked that he never meant it to be inferred 
that Paisley had not most significant works. 

Mr. Love said, with reference to the advantage to be gained 
by using their own as compared with other people's systems, in 
preparing his paper he resolved not to touch this matter, be- 
cause he knew nothing about them. He simply wrote about 
what he knew at Paisley. 

The President said he had been working with these furnaces 
for six years — his works being the first into which Mr. Hislop 
introduced them ; and he made the statement openly, that at 
first they did not know very well how to manage them. They 
proved almost a failure, and cost a good deal. But at the end of 
three years they renewed them, and put in another furnace. 
It was certainly an improvement ; still there was a want of 
that which they would have desired in the way of keeping up 
the regularity of the heats. Last spring they introduced two 
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ovens — one of four, and the other of five retorts ; and the results 
of their working had been most satisfactory. It took them all 
their time to keep down the heats — ^they were so excessive. In 
fact, if they closed up the ports, and prevented the air getting in, 
the result would, in some cases, be too much heat. 

Mr. Smith : What would be the saving ? 

The President could not say exactly what it would be in 
small works ; but he should think as much as 25 per cent. 



Mr. D. Robertson (Dunoon) read the next paper, which was 
as follows : — 

UNACCOUNTED-FOR GAS. 

The term ** unaccounted-for gas " is, of course, understood to 
mean that proportion of the annual manufacture which fails to 
give any indication of its existence through the medium of con- 
sumers' meters and other legitimate channels whereby the con- 
sumption of gas is recorded. While there cannot be any doubt 
in the mind of a gas manager at the end of his financial year as 
to the percentage unaccounted for, there may still be serious 
doubts as to where and how it is all getting lost ; and it should 
be the aim of every manager of a gas-works, whether large or 
small, to leave nothing undone which could be expected to 
reduce this percentage still further. From statistics supplied 
for the year 1875 by the West of Scotland Association of Gas 
Managers, I find that the average return for leakage was 17*43 
per cent. ; and last year the North British Association returns 
show the average leakage to be 1278 per cent. — a reduction 
of 4*65 per cent, in fifteen years, which clearly indicates that 
Scottish gas managers have, during that time, been fully alive 
to the importance of this branch of their business. 

I am sorry to say that at Dunoon our percentage of gas 
unaccounted for is expressed by two figures— being 13 per cent, 
on our make ; and it has taken a great deal of work to reduce 
it to even that figure, as our district is somewhat widely spread, 
with 17 miles of main pipes to supply 13 million cubic feet of 
gas per annum. One cause of our high percentage of leakage 
is that we have to provide distributing plant capable of supply- 
ing a population of 20,000 persons, three -fourths of whom reside 
in the district only ttiree months out of every year ; so that if 
our consumption was at all in proportion to the capacity of our 
mains, we should probably be in the happy position of some of 
our friends whose leakage is less than 5 per cent. I understand 
that our leakage twenty years ago was 33 per cent. ; and six 
years ago, when I took charge of the works, it was 26 per cent. 
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— a condition df matters, which you will readily admit, is not 
conducive to paying high dividends. 

For the past six years we have been using every means in our 
power to reduce the leakage to respectable proportions ; and 
having managed to come within '* measureable distance *' of the 
average, we feel that ours is not altogether a hopeless case. 
Our mode of operation was, in the first place, to pierce the line 
of main in districts where we had reason to think gas was being 
lost ; and, by this procedure, a great number of bad leaks were 
discovered and stopped. We have since, at different times, 
examined all the mains in a similar manner ; and although it 
may cost more in wages for a month or two, at the end of the 
year it shows considerably on the right side of the balance- 
sheet. We also instituted a S3rstem of rewarding parties who 
call with information of escapes on the roadway ; and we have 
found this plan to work admirably, as many a man or boy will 
feel a stronger inclination to walk perhaps half a mile to lodge 
the information, if he knows there is a shilling at the end of the 
journey, than if there is nothing. Besides, if any information 
is worth paying for, I consider it is that which, although costing 
only so small a sum, enables us to prevent waste to the extent 
of pounds in value. Scavengers, policemen, and postmen, who are 
constantly on the road, are our best detectors of escapes. 

Mains and services we have found to be the chief causes of 
leakage ; and attention directed to this part of the plant will 
not fail to yield beneficial results. I may say that I have found 
Pitkin and Niblett*s coal gas detector of great service when 
searching for leaks, especially in places where it would be unsafe 
to use a light. But although mains and services are the chief 
outlets for unaccounted-for gas, they are not the only ones ; for 
if consumers* meters are not regularly watered and overhauled, 
things are not as they ought to be. For instance, an old wet 
meter watered three times a year might be failing to register at 
least one-fourth of the gas passing through it. It might indi- 
cate correctly for three months after being watered ; but in the 
remaining month, it registers nothing. The inspector goes his 
round, finds a certain quantity of gas registered, and considers 
it all right. The meter is then watered, and goes on for another 
three months, only to stop again at the expiration of that period. 
This might continue for years, and nobody be any the wiser, 
unless the inspector is of an inquiring turn of mind, and has the 
meter taken out and a new one put in its place, to pay for its 
own cost in a year or two. 

I consider it to be mistaken policy to keep down expenditure 

o 
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by retaining in the place a lot of old meters that should be 
occupied by new and efficient ones. Anyone who has ever per- 
formed the duties of meter inspector can understand the feelings 
of a painstaking officer when he discovers a meter passing gas 
without registering it ; and, on informing the consumer that his 
account wiU have to be charged on the basis of the same 
quarter in the previous year, he is usually met with a grumble, 
and the statement that " much less gas has been used this 
quarter.'* Some months ago a case occurred in my own ex- 
perience, in which a lady complained very much of the amount 
of her quarter's account. Sbe said she was sure the meter was 
going fast, as she had not burned all the gas for which she was 
charged. She wanted another meter ; and to satisfy her, and 
also myself, I had the one she was using tested, when I found 
it registered 20 per cent. slow. It is almost unnecessary to say 
that I changed the meter. The lady was pleased, and so was I, 
but for di£ferent reasons. Of course, this is not an isolated case, 
for I have no doubt many of you could bring to recollection 
similar incidents in your own experience ; but it certainly shows 
the wisdom of having a systematic testing of meters. 

Service connections to mains are another source of vexation 
to a gas manager who wants to get his leakage down to as near 
2ero as possible. I have on several occasions discovered 
connections where the main had been bored a little too wide 
for the tap. The form of tapping had been gone through, and 
the malleable tube not screwed in, but slipped in, and care- 
fully rubbed with white lead to prevent it leaking. This was 
efifectual probably for the iirst week, after which the pipe 
began silently to contribute its quota to the percentage of 
unaccounted-for gas. This kind of work I believe to be not 
owing to careless workmen, but to incompetent ones. Some- 
times a local gas-fitter who is not conversant with this kind of 
work, and who perhaps has not suitable tools with which to 
do it, finding he has made a bad job, buries it underground as 
quickly as he can. But more often the mischief is caused 
by the individual known by the appellation of the "handy 
man," who is employed in many small works. I would advise 
managers of works like those of which I have charge, to steer 
clear of the " handy man " for main and service la3ring, and 
rather employ one who has served an apprenticeship to a trade 
such as a gas-fitter or a blacksmith, and who would be willing 
to put his hand to rougher work when necessary. I have found 
this to answer well in my case ; and I am of opinion that it is 
the best plan. I would also suggest that, when a good man is 
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obtained, he should be left a great deal to himself as to the 
manner in which he does his work. No doubt many of us are 
very particular and painstaking, more especially when we are 
supervising another man's work ; but it is a mistake to be too 
exacting, as it is apt to sour a good workman* 

Street lamps are, almost without exception, a certain source of 
loss in every town. This is owing, in a measure, to a separate 
service-pipe'being required for each lamp .(thus multiplying the 
number of connections to the main), but also, in a far greater 
degree, to the fact that much more gas is, as a rule, consumed 
than is allowed for when an annual charge per lamp is made. 
In our own district, for some years previous to 1886, the charge 
per lamp for the season from the middle of August till the end 
of April, allowing six nights out of every month when the moon 
was supposed to be shining, was 13s., using a No. z Bray's 
burner, from dusk till 11 p.m. But in 1886 the average meter 
system was adopted — the other conditions of lighting remaining 
the same as formerly ; and at the end of the season we found 
that, instead of 13s., the amount consumed per lamp was 
i8s. lod., subject to 7^ per cent, discount. This was equal to a 
reduction of 2 per cent, in our leakage account, and an increase 
in revenue of 5s. lod. per lamp, although the lamplighters were 
under much stricter supervision, owing to the lamp-meters having 
been fixed. 

Condensation is supposed by some to account for a large 
proportion of the loss ; but I am inclined to believe that it 
affects the gas more adversely in quality than in quantity. My 
reason for this belief is that in one part of our district we have 
a stretch of 3-inch main-pipe extending three miles along the 
sea shore ; and our total revenue from this main amounts to about 
£^o per annum, or 280,000 cubic feet of gas sold. Taking the 
percentage of leakage on this road as the average of the whole 
district, would give 36,400 cubic feet ; and adding it to the gas 
sold, would give a total of 316,400. cubic feet. Allowing i per 
cent, of this for loss by condensation, yields 3164 feet ; and 
supposing the specific gravity of the gas lost to be *6oo, we 
should be able to pump out of the drips 144 lbs. of liquified 
hydrocarbons, or equal to about 14 gallons of pure liquor. 
We do not get so much pure liquor as this out of the 22 drips 
in the road in question, in the course of a year. Therefore, 
I think that I am justified in assuming that the loss by con- 
densation is considerably less than i per cent. 

It has been said that dividends are made in the retort-house, 
but may be lost in the street mains ; and this remark applies 

o 2 
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with double force to small gas-works suppl3dng widely-extended 
districts, where the gas, getting into long stretches of idle mains, 
has really nothing to do but to try and get out by the nearest 
leaky joint. Our duty is, of course, to keep it under control 
until it has reported itself at the consumer's meter, from which 
it passes into the service of another master, who, under the 
present system, may use or abuse it as he pleases. Our re- 
sponsibility practically ends on our delivering gas into the 
consumer's meter ; but we ought, if possible, to keep a watchful 
eye on its progress from the meter to the point of combustion, 
and endeavour, as far as lies in our power, to educate the con- 
sumer into the most economical and efficient way of using 
gas for lighting, cooking, and heating. If we do this efficiently, 
we shall have our reward in a larger consumption per customer, 
and thus open one of the readiest channels to a decrease in unac- 
counted-for gas, by increasing our sale of gas per mile of main. 

Discussion, 

Mr. P. Watson (Stirling) said the first thing one ought to do 
was to ascertain whether or not the station meter was right ; 
and the next, to see if the gas was maintained at about the 
summer temperature. Professor Lewes, of London, had de- 
livered a lecture in which he gave tables for calculating the loss 
of gas for every degree of temperature, as well as by aqueous 
vapour; and he thought it would have been well if Mr. 
Robertson had consulted this lecture. 

Mr. A. MacPherson (Kirkcaldy) said that, like Mr. Watson, 
he thought the first thing was to see that the station meter was 
registering correctly. Mr. Robertson had cited an instance in 
which he had had a consumer's meter 20 per cent, wrong. It was 
quite possible that his station meter was in error to the same 
extent, only he had never tested it. How he could have 
wet meters going for three months he (Mr. MacPherson) could 
not see, unless he had some- extraordinary arrangement which 
was not to the G a^Company 's interest. They in Scotland sold in 
winter a very large quantity of gas at a temperature of about 
30** to 35® Fahr. ; and if they measured it at 70® or 80", it could 
easily be seen that they were not losing all the gas they were 
apparently doing, because they wete over-measuring it when 
produced. Again, in selling it, they were under-measuring it ; 
and so they had a deficit at both ends. Unaccounted-for gas was 
a thing he did not think was properly "leakage " at all. They 
must take all the circumstances into consideration. Some people 
were fortunate in having near their works large consumers who 
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took 30 or 40 per cent, of the entire make of gas. Others, 
again, had to send the whole of it over a very large area. Then 
he also thought the number of consumers was to be taken into 
account. In the matter of unaccounted-for gas, they had had 
comparisons made between England and Scotland. But it 
must be remembered that in Scotland, in a town of (say) 30,000 
inhabitants, they might possibly have 6000 consumers, for all of 
whom service-pipes had to be provided ; whereas in a town of 
the same size in England, there would perhaps be only 2500 
consumers. These were all matters that must be looked into 
before they could compare one place with another. At the 
same time, he thought Mr. Robertson was quite right in saying 
that no one ought to employ the *' handy man," who was 
really the greatest loss a gas company could have. These men 
considered they were " handy ; *' but their employers found out, 
sooner or later, that they were not. 

Mr. G. R. HisLOP (Paisley) said that he would simply content 
himself with alluding to the subject of controlling the gas sup- 
plied to the public lamps. He had many times been surprised 
to find that there were no means of doing this. In many cases, 
no doubt, there was a loss of half the gas that was consumed. 
This was an important contribution to the leakage account. In 
Paisley he adopted the regulator system, which, he thought, 
was better than the average meter system. The simplest of all 
plans, in his opinion, was to get the needle governor burners 
which Mr. Peebles supplied, passing 2 cubic feet of gas per 
hour. They were perfectly accurate ; and by putting them on 
all the lamps, and taking the total hours they burned, and the 
number of lamps, they had, at the end of the month or year, an 
exact statement of the quantity of gas burned. This was an 
exceedingly handy way of arriving at the consumption in the 
public lamps ; and he was very glad to hear that Mr. Robertson 
had proceeded on proper lines in this respect. 

Mr.T. D. Hall (Montrose) thought, with Mr. Mac Pherson, that 
there were hardly two places which could be put upon the same 
footing. In his own case, they had a very level town ; and al- 
though, in one instance, they sent gas for three miles, he con- 
sidered their leakage was very low. He agreed with Mr. 
Hislop that the principal causes of leakage in medium-sized 
towns were waste in the supply of gas to the street lamps, bad 
fittings, bad stopcocks, lights blown out and the gas turned on 
again, &c. In his own town they did not employ regulators, on 
account of the place being very level; but they used a first-class 
burner, and with this, the consumption being understood to be 
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2} (though he often found it was 3) cubic feet per hour, they 
had, he was sure, very little loss. Then the lamplighters fre- 
quently, when cleaning the lamps, let a burner "blow'* for a 
few minutes, in order to get rid of water ; and this gas was, f 
course, all lost. 

Mr. J. M*Crae (Dundee) remarked that the subject before 
the meeting was one which had interested him very much 
for a long time, because this was the most flexible matter in 
their balance-sheets. Mr. Robertson's paper had been very care- 
fully considered ; and he (Mr. M'Crae) thought it was perfectly 
true. He must, however, diverge a little from the writer's line 
of argument to say that meters, and meters alone, were the 
cause of the leakage. He had just had an experience which 
illustrated this. They had a 200-light dry meter which was 31 
per cent. slow. Now, a number of such meters would make 
a very serious difference at the end of the year. He had sent 
into every lane, alley, square, and court in Dundee, and had 
also caused every manhole to the public sewers to be tested 
by the smell, and all the leakage that could be discovered in 
this way was a mere trifle not worth mentioning. The great 
source of leakage was undoubtedly the meters ; and he thought 
that all kinds of meters should be tested periodically. By 
doing this, it was wonderful what they would discover; and 
they would be able to reduce their leakage by it. In Dundee 
the leakage only amounted to about 7 per cent. It was 
perfectly true, as Mr. MacPherson had stated, that they could 
not compare two towns, because the circumstances might be 
so diflerent that they really could not institute a comparison. 
He thought the subject was worthy of the most scientific 
attention gas managers could bestow upon it, in order to find 
out, first, whether or not the unaccounted-for gas was lost; 
and secondly, if it was lost, how this was to be prevented. 

Mr. W. Key (Glasgow) said he had listened with pleasure to 
Mr. M*Crae*s remarks. He thought, however, that the one as 
to meters being the sole cause of the unaccounted-for gas was 
not altogether correct. He would relate his own experience. 
Mr. M'Crae said gas managers should go about this matter 
scientifically. Some twenty years ago, in a place where he was 
Manager, the gas account was paid by the Police Commis- 
sioners ; and they had the two meters which were upon all the 
lamps in the town— the all-night and the short-time lamps — in 
the Police Oflice. The all-night lamp burned over the office 
door; and the short-time lamp in a lane behind. Believini; 
the Gas Company were not getting payment for all that was 



NORTH BRITISH ASSOCIATION. I99 

consumed in the town, and taking advantage of the ** hue and 
cry " raised for dry meters, he suggested to the Commissioners 
that they should have dry meters put on a number of lamps 
throughout the town. The Town Council assented ; and 20 dry 
meters were fixed. In the first six months there was an increase 
of exactly 100 per cent, on the street lighting account. This 
was apparently rather too much to give ; and they were not 
allowed to have it long. The accounts began to show a de- 
crease so rapidly that he could not tell how it was ; and he set 
himself to find it out. He had to procure a pair of goloshes 
with which to travel the streets during the night ; and with the 
aid of these he discovered it. He and an assistant went out at 
night for some months, and walked about till four and five o'clock 
in the morning. One night they were upon a hill where there 
was a meter lamp ; and they ensconced themselves behind an 
entrance gate. Two policemen came up ; and as soon as they 
arrived at the lamp-post, one climbed upon the other and 
extinguished the light. 

Mr. Watson remarked that a good many of the managers 
present were young men, but if they referred to an early volume 
of the Journal of Gas Lighting, they would find a case of a 
manager in a town on the Clyde who had no leakage ; but when 
his station meter was examined, it was found to be 20 per cent, 
slow. That was the reason he had no leakage. 

Mr. Robertson, in reply, said he felt very gratified that his 
paper had been the means of raising so good a discussion. He 
did not attempt to touch the reasons of unaccounted-for gas so 
much as to give the members his experience. They could follow 
his example if they pleased. Mr. Watson had made some re- 
marks about the station meter. To these he could ' only reply 
that his meter was correct. Since reducing the leakage, they 
had considerably increased the production of gas per ton of 
coal carbonized, which showed that it was not at the expense of 
the make that they had lowered it. Mr. Watson had said he 
had never known of a meter that stopped at the end of three 
months. He (Mr. Robertson) had met with a number of them. 
He had found a wet meter registering correctly at the end of 
this period ; and he had gone again at the end of the three 
months, and found it standing. It seemed to be the case with 
some wet meters that, when the water fell below the scale level, 
the gas passed without actuating the drum. He had no doubt 
that wet meters caused a great deal of the leakage ; and unless 
they were properly watered, they failed. He did not think, how- 
ever, that wet meters were the sole cause of unaccounted-for 
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gas ; but he believed that dry ones also required to be looked 
after. He thanked the members very kindly for the way in 
which they had received his paper. 

On the motion of the President, a vote of thanks was ac- 
corded to Mr. Robertson. 



Mr. D. Macfie (Edinburgh) read the last paper, on 

REGENERATIVE GAS LAMPS, 
WITH SPECIAL reference TO THE LIGHTING OF LARGE 

INTERIORS. 

The system of regenerative gas lighting has been on its trial 
for a number of years ; and it may not be out of place to in- 
quire whether, and how far, it has met with popular favour and 
proved worthy of recommendation and general adoption. I 
am not here to discuss the relative merits of competing lamps, 
and shall confine my remarks to the system generally and to 
its particular application ; for I wish to approach the subject 
from a practical, rather than from a scientific, standpoint. 

The introduction of the system is one of the most important 
events in the history of gas lighting ; and it is matter of surprise 
that its merits have not been more freely recognized. Several 
causes have, no doubt, contributed to this state of matters. 
First of all, the public maintains a sceptical attitude towards 
all improved methods of gas lighting; and consumers generally 
(while not proof against the wily burner hawker) do not take 
the trouble to understand the merits of the regenerative lamp, 
and often, when convinced, will not take the further trouble 
of careful superintendence. Society, too, has developed a pre- 
ference for table decoration under a subdued iight in a canopy 
of gloom — resulting in " the cult of the paraffin lamp ; ** and 
yet the public, which patiently endures the inconveniences of 
oil-lamps, thinks it too much trouble if progressive methods 
of gas lighting require more than the turning of a tap and 
applying a light. 

But the public is not alone to blame ; for regenerative lamp 
makers, by a scale of prohibitive prices, have themselves barred 
the progress and popularity of the system, and limited their 
field of operations accordingly. If I were in the councils of 
any lamp-making syndicate, I should (knowing as I do the 
difficulties and worries of the regenerative-lamp crusade, and 
the limitations under which it is conducted) recommend them 
to cater rather for a large demand at popular prices, so that 
new sources may be tapped, and the lamps brought within the 
reach of all. 
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It may perhaps be suggested that the members of the gas 
industry, who know the merits of the system from a scientific 
standpoint, are not without rebuke in their lack of enthusiasm 
for the cause ; but it must be borne in mind that there are in- 
conveniences connected with the fitting and the manipulation 
of regenerative lamps, and also risk of failure owing to care- 
lessness or ignorance on the part of gas-fitters. For it is no 
more than the truth to say that gas-fitters generally have 
taken little pains to understand or appreciate the system. 
They have been shy of tackling the mysteries of the lamp's 
parts and accessories ; and now with their timidity, and again 
with perverted ingenuity in the matter of fitting, they have too 
often upset the essential safeguards to success, and made the 
system a scapegoat for their own offences. Where fitters have 
got hold of the essential principle of regenerative lamps, and 
taken the trouble to understand the novel features of the fittings, 
a happier state of matters has been the result. 

It must, of course, be admitted that one of the chief draw- 
backs to the general adoption of these lamps, lies in the 
complications, nice adjustments, and delicate working parts, 
as yet inseparable from their efficient working. The advantages 
of the system, in developing the illuminating power of gas, are 
freely recognized ; and, without going into fractions or 
technicalities, it may be stated as a general rule, that any 
ordinary regenerative lamps may be relied on to increase by at 
least 150 per cent, the light from any given consumption per 
hour. In practice, one may safely guarantee that equal light 
wiU be got from little more than one-third the consumption of 
flat-flame burners in the usual type of fitting; while, for a 
given consumption, it is equally safe to count upon almost treble 
duty from regenerative lamps as against ordinary burners. 

If, for example, we take a room 36 feet by 18 feet, lit by 
twelve burners consuming in all 42 cubic feet of 25-candle 
power gas at ^-inch pressure, the result may be taken at axo- 
candle power. If we substitute two regenerative lamps 
consuming a total of 16 cubic feet per hour, against 42 cubic 
feet, equal light would be maintained ; while if two larger 
regenerative lamps be employed, consuming in all 42 cubic feet 
per hour (equal to the twelve burners superseded), the lighting 
power would be almost trebled, and the room would be much 
overlit. If the system under discussion trebles (or only doubles) 
the lighting value of coal gas, it is alike the interest and duty 
of all concerned to recognize the fact, and make it known 
where such information would be serviceable. 
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By the invention of the regenerative lamp, gas authorities 
have had put int« their hand the strongest weapon of defence, 
in face of the electric crusade, which in its warfare is not slow 
to use any weapon that comes handy, so long as gas is the 
object of its onslaught. In a fair fight, gas has nothing to fear 
from its most powerful rival. But while it may be a sign of 
strength to despise your enemy, this is not always a sign of 
wisdom; and in the public interest I take the liberty of 
suggesting that sellers of gas should make it plain by some 
official pronouncement, that consumers are misled as to the 
relative cost of gas versus electricity as an illuminant. 

It would be easy to show — ^first, that on the most favourable 
computation, and under the best known system of distribution, 
users of electric light must be prepared to pay at least three 
times the cost of gas burned in the most ordinary way. Second, 
that it is possible to light dwelling-rooms with gas on approved 
methods as effectively as with electricity at less than one-fourth 
of the cost, with no risk of failure in the supply. Third, that 
taking the figures of electricians as a basis, the cost of lighting 
rooms with electricity, as compared with 25-candle power gas at 
48. 2d. per looo cubic feet, is about six times the cost of regen- 
erative gas-lighting, and three times the cost of fiat-flame burners 
of the ordinary type. 

No clear understanding exists as to a standard of comparison 
between gas and the electric light ; and electricians have been 
aUowed to base their figures not on the best, but on the least 
favourable methods of burning gas. With our present candle- 
power standard it would be too much to expect our rivals to 
take any account of improved methods of developing the 
illuminating power ; but we have the right to insist that some 
regard be paid to the quality of gas under comparison, as well 
as to the price paid for it per looo cubic feet. 

It appears as if the best quality gas known to electrical 
engineers is of i6-candle power, while they are wide awake to 
the price of 25 -candle power gas. As a case in point, I think it 
proper to call attention to a most invidious and misleading 
comparison, which appears to have been made (without protest) 
before the Royal Scottish Society of Arts in Edinburgh a few 
weeks since, as reported in the Scottish Leader of May is. The 
speaker was Professor A. B. W. Kennedy, the £ngineer-in-Chief 
to the Westminster Electrical Supply Corporation; and his 
subject was " The System of Electric Lighting at Present in 
Use in Various Paris of London.*' He is reported to have 
said that " The cost of electric light in houses '* would " probably 



NORTH BRITISH ASSOCIATION. 203 

be firom 20 to 30 per cent, in excess of gas at 3s. He believed 
that gas in Edinburgh was 4s. ; and probably their houses could 
be lit by electricity cheaper than that." You will notice that 
there is not the least hint as to difference of quality in the rates 
quoted per 1000 cubic feet. But the Professor goes on to say 
that **the cost of electricity was one-farthing per hour for an 
8-candle lamp, or one-halfpenny per hour for a i6-candle lamp.*' 
Let us charitably assume that Professor Kennedy was not aware 
that, while he spoke, Edinburgh was being supplied not with 16- 
candle power gas (which I assume covers his reference to 3s. 
per 1000 cubic feet) but with gas of 25 -candle power, which we 
will take at 4s. 2d., instead of 4s., as quoted by the Professor ; 
and now see how these figures work out. Let us find an equi- 
valent to the i6-candle power lamp which is said to cost id. per 
hour. With 25-candle power gas at )-inch pressure, we get 
5-candle power per foot ; and with a consumption of 3^ feet, we 
get ly^-candle power, as against the i6-candle power electric 
lamp. We may bum 3^ cubic feet per hour for 100 hours for 
less than is. 6d., while Professor Kennedy wants 4s. 2d. for 
his electric lamp, or 175 per cent, dearer, instead of being " some- 
thing cheaper than our gas at 4s. per 1000." In calling atten- 
tion to this misleading statement, I am content to base my 
comparison on the result from ordinary gas-jets, leaving out of 
account the enhanced results attainable by regenerative lamps. 

I do not share the fears of those who anticipate an easy 
victory for electricity as the popular illuminant ; while at the 
same time we should be prepared for its adoption as a luxury 
amongst those who can afford to pay for it, and who will not 
look too narrowly into the cost of electrical installations, nor 
consider too closely the charge for renewals. 

Having said so much by way of introduction, it is my duty to 
point out wherein the system of regenerative gas lighting is in 
advance of the open flat-flame system which it has sought in 
some measure to supersede. Before the introduction of the 
83rstem under discussion, it may be said that there had been no 
essential change in the early types of Argand, batswing, and 
onion burners, and that all improvements were directed to the 
combining or perfecting of these primitive types. It is true 
that, apart from the many trumpery devices foisted upon the 
public by way of ** economizers," real progress had been made 
in the direction of controlling or governing flat-flame and 
Argand burners, and increasing their efficiency. This was done 
by careful selection of tips, and automatic control of pressure, 
on the sound principle of burning gas with large volume and 
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low pressare. In this connection it is enough to mention the 
names of Sugg, Peebles, and Bray, to remind us of their attain- 
ments in this and kindred directions. But with the results of 
these inventors befpre us, it may be said that nothing more is 
to be expected on the old lines, unless (by the way) it should 
happen that Mr. Hislop*s painstaking experiments, as to the 
standard angles in the drilling of burners suited to the various 
qualities of gas, may be found to mark a still further stage in 
advance. 

Now that we have the regenerative lamp before us as an 
accomplished fact, it seems strange that gas engineers should 
have been so long content to aim at perfection on the old lines. 
The regenerative lamp appears all so simple when the thing is 
done. You have only to exclude cold air contact from the 
flame, and in its place supply a stream of heated air by the 
influence of the flame itself, and turn your Argand burner 
upside down, when, behold, your lighting power is doubled or 
trebled, as the case may be. It is immaterial whether this 
great increase is within the flame itself, or is enhanced by the 
disposition of the flame ; for it is after all with the result that 
we have to do. In view of the regenerative lamp, the defi> 
ciencies of the flat-flame system become apparent. With the 
exception of sun -burners (the most extravagant of all gas- 
burning apparatus), primarily devised as much for ventilating 
as for lighting purposes, gas appliances seem to have been 
devised more as a means of lighting the upper walls and ceiling 
than of the habitable portion of our apartments. The result 
from flat-flame burners could hardly be otherwise ; for the 
source of light being as a rule above the head-line, and the 
radiation of light being chiefly outwards and upwards, the 
greatest brilliancy is thrown on the ceiling, where it is least re- 
quired. The public had got so accustomed to this rather pleasing 
effect to the upward eye, that for a time the chief objection to 
regenerative lamps was that the ceiling was left in shadow. 
But for practical purposes that seems rather an advantage than 
otherwise; the light being thrown down, where it is most 
wanted. I hope to show that in all cases where it is essential 
to light up decorated ceilings, this may be done by the use of 
non-ventilating lamp groups. 

In this age of sanitation, when gas-lit rooms come under the 
bann, it is our duty to show that, while gas may be an active 
means of vitiating the atmosphere when combustion is imper- 
fect (like candles and lamps, only in a lesser degree), improve- 
ments have been made towards the perfecting of combustion 
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by means of the regenerative burner. It requires but little 
demonstration to show that, if equal light can be got for half 
the gas consumption, the vitiation of the atmosphere is greatly 
minimized ; and it becomes apparent that if the source of light 
is close to the ceiling in ordinary rooms, and as much as 15 to 
20 feet from the floor in larger apartments, the living conditions 
must be healthier in a corresponding degree. 

So much may be claimed for the ordinary non-ventilating 
type of lamp which discharges the minimized products of com- 
bustion near the ceiling. But so little are the laws of gas- 
burning understood by the public, that it is a common experience 
to find consumers who have tolerated, without question, the 
vitiated atmosphere of a gas-lit room with flat-flame burners con- 
suming 30 cubic feet per hour, raise the question as to ventilat- 
ing tubes being required when a regenerative lamp, burning 
12 cubic feet an hour, has been suggested instead. The funnel- 
shaped exit of the lamp suggests that there is something to be 
got rid of; while it has never occurred to them that steps should 
be taken to remove the products of combustion from burners 
imperfectly consuming almost treble the amount of gas. It is 
true that thermometrically a room lit by non-ventOating regen- 
erative lamps may be warmer in the vicinity of the flame than 
within the same distance of a gaselier ; but the objection to gas- 
lit rooms is not due to their thermometer heat, but to the vitia- 
tion of the atmosphere and consequent feeling of oppression, 
which state of things is absent when a non-ventilating regenera- 
' tive lamp is in use. 

As a case in point, permit a personal experience. I usually sit 
under a lamp of this type, burning 9 cubic feet per hour. The light 
is brilliant, and the atmosphere cool and pleasant for hours 
together. If an adjournment is made for an hour or two, to 
another room in which some 20 cubic feet of gas are consumed 
by Peebles governor burners, the atmosphere becomes oppres- 
sive, and it is a relief to return to the cheering beams of the 
regenerative lamp. This is a fair comparison between the very 
best type of flat-flame burner and an approved form of non- 
ventilating lamp. 

The merits of regenerative lamps as a combined lighting and 
ventilating apparatus cannot be too well known. So efiicient 
are they in this respect that plants and flowers may with safety 
be left in such rooms, while the injurious efiects of gas burned 
in the ordinary way is proverbial. Efliciency cannot, however, 
always be guaranteed, owing to the faulty conditions which 
prevail. There is the difficulty of getting access into the proper 
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chimney, and the uncertainty of a good up -draught in any case. 
When rafters and angles prevent connection with the chimney 
of the room in which the lamp is to be fixed, flue*pipes are 
sometimes led into an adjoining Hue; but this is to court failure, 
or attain an accidental success. There is also the not un- 
common difficulty of securing an efficient fresh-air ingress to 
the room, which is as essential as a good outlet. 

A case in point may illustrate this. Ventilating lamps were 
wanted in each of two adjoining rooms of equal dimensions, 
and apparently similar conditions, with easy access into each 
chimney and a good up-draught. One lamp burned perfectly, 
and proved an efficient ventilator ; while the other refused to 
do either. Of course, the lamp was condemned ; and it was 
vain to point to the efficient lamp in the next room, and to 
suggest that the fresh-air ingress was deficient. This was easily 
proved by merely leaving the door ajar, or the window slightly 
open ; and it led to the adoption of fresh-air intakes with the 
desired effect. 

So problematical is the success of connecting ventilating lamp 
flue-pipes with coal flues, that it seems better (where this is 
possible) to carry separate flue-pipes to discharge above the 
roof. But then, as always, it is necessary to pack the flue-pipes 
in their whole length, and to use an exhaust ventilator double- 
cased and packed in the same way. Otherwise the best venti- 
lator will (under certain conditions) act as a refrigerator, and 
prevent the exit of the heavier gas. 

Objection is taken to the trouble involved in the use of 
regenerative lamps ; but if properly fitted and attended to, the 
trouble is almost nil. If users will not keep the glasses clean, 
nor look to the burners, disappointment must follow. The 
trouble lies less in the lamp than in its accessories ; though in 
several respects these have been simplified. The lamps, too, 
are held largely responsible for blackened ceilings. But the 
risk is greatly exaggerated ; and when the lamps bum in a nor- 
mal condition, there is no more (but probably much less) carbon 
deposit, than from open-flame burners ; and while in Jthe latter 
case the carbon particles float in the air highland low, with 
regenerative lamps, the evil, if any, is concentrated, and the 
particles are projected on to the ceiling, where they can do least 
harm. And yet it is true that the charge against both systems, 
of blackened ceilings, is unwarranted. Some years ago Mr. Sugg 
conclusively showed that " the ceiling discoloration arises frt)mthe 
state of the atmosphere, which, in large towns, is largely mixed 
with heavy smoke particles, and from the dust and dirt created in 
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rooms by the use of coal fires, as well as from the smoke which 
more frequently than is supposed, escapes from the fireplace into 
the room." A regenerative lamp being a greater heat-centre, and 
closer to the ceiling than the ordinary gasalier, does of course 
attract these floating particles, and by its heat transfixes and 
discolours the deposit — in which, however, there may be no 
trace of carbon. 

In one case, a professional friend — satisfied in all other respects 
with his lamp— complained of it smoking the ceiling, and wished 
it removed. On close inspection, it was made quite clear that 
the discoloration was due to dust particles which (in the process 
of cleaning the room and otherwise) had been drawn into the 
heat zone, and found rest on the surface of a heavy and porous 
ceiling-paper. In an asylum dormitory lit by regenerative lamps, 
a like complaint was made ; and what to all appearance was a 
badly smoked ceiling, showed simply a deposit of *< fluff " on a 
varnished wood ceiling where shaking bedclothes had whirled 
the loose particles within the heat radius of the lamps. 

There are, of course, abnormal cases in which a brilliantly lit 
room may, by the failure (from one cause or another) of the lamp 
regulator, be transformed into a carbon manufactory ; and while 
the cause of failure may be so explained, this is a very serious 
defect, and is really the weak point in regenerative lamp lighting. 
It is hopeless to argue with a consumer that it may be worth 
while to run the risk of an occasional blackened ceiling in view 
of other compensations ; and it is idle to suggest (when this 
happens) that the failure is due to the accidental upsetting of a 
nicely adjusted scientific instrument which is not as yet infallible. 
You have in this Association an esteemed member, who perhaps 
has done more than any other man to perfect this instru- 
ment ; and it is no derogation to him when I say the unfailing 
regulator has not yet been devised. Until he or some compeer 
shall invent a regulator at once simple In its construction, free in 
its working parts, easily accessible, and unfailing in its action 
under ordinary conditions, the chief obstacle in the progress of 
regenerative gas lighting has still to be overcome. 

The matter of efficient control is much simplified when (instead 
of a single lamp, which has to be attached to existing fittings) a 
complete installation is to be fixed on one range of pipes. It is 
then possible to secure practically unerring control, by the use 
of an improved make of mercurial pressure governor fixed con- 
veniently on the supply-pipe. The governor may be loaded to the 
required pressure, and the volume of gas adjusted by regulating 
screws fitted in the key-plugs of each lamp-tap. Here, there is 
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no risk of failure, as in volumetric regulators which are " adjasted 
to finer issues," and are more liable to local disturbance. These 
mercurial governors should be locked and sealed, to prevent 
ignorant interference with the conditions of pressure. The 
advantages underlying this method of controlling pressure and 
volume, have made easy the problem of lighting large interiors. 
In the earlier stages, this was made impracticable by the method 
of leading separate pipes to each lamp, and the fitting of 
regulators on each ascending pipe. It was then nsnal to 
keep each lamp burning with a bye -pass fiame, «rhlch 
in large lamps consumed about 2 cubic feet of gas per 
hour. Suppose twelve lamps fitted in a public hall, each con- 
suming 15 cubic feet per hour, and that the lamps were used 
two hours nightly for a week. The consumption during fourteen 
lighting hours would be 210 cubic feet, while the gas coosumed 
on the bye-pass during the 140 hours the lamps were kept 
ready for use, would be z3o cubic feet, orone-third more than the 
cost of gas for lighting purposes. To prevent this prodigal waste, 
pilot lights burning i-ioth of a foot per hour were introduced, 
and should be universally adopted. 

In accordance with the sub-title of my paper, I now proceed 
to describe alternative methods by which regenerative lamps 
may be applied with success to the lighting of large interiors. In 
such buildings the advantage and superiority of regenerative 
lamps, when effectively distributed, become apparent — not only 
on the score of economy, but of atmospheric conditions, and 
because of the steady and brilliant effect unattainable by any 
system of flat-flame burners. 

The first to be described is a form of ceiling light for a 
private room 35 feet by 25 feet. The object here was to hide 
the outline of the lamp-shafts and to fin the lamps close to the 
ceiling in one cluster, rather than from three centres. The 
ceilingplate(4 feet in diameter] was covered with asbestos card- 
board, to prevent any heating of the floor above. The lamps 
depended from one fiidng-plate, to which the three lamps were 
connected. The bottom disc was connected with the ceiling 
plate, and admitted the lamp shafts and body— showing only 
the lamp rims and glass shades underneath. The construction 
was concealed by a series of large metallic leaves surrounding: 
the lamp cluster, which may be decorated in keeping with their 
surroundings and removed separately for repairs. The gas 
supply is controlled in the method I have already described ; 
and the lamps may be cleaned from ordinary step ladders. 

Another method of lighting a similar room was shown in 
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operation in the meeting-place. This three-lamp cluster was 
simply fitted in the place of a gasalier temporarily removed. 
There was no attempt to disguise the lamp-casings, which were 
pendant from three iron tube arms with wrought-iron scroll- 
work. This group was fitted for conditions where wall taps and 
a pressure governor cannot be applied. Above each lamp there 
was a down-current regulator adjusted to pass 9 cubic feet of 
25 -candle gas at any varying pressure. Each lamp was fitted 
with a lever tap having a pilot-tube bye-pass attached. In the 
first instance the three lamps were arranged to be controlled by 
one tap. In this cluster as shown, however, one or more of the 
lamps could be lit as required. This style of pendant is well 
adapted for the lighting of large interiors ; for such clusters are 
at once more effective, and less distracting to the vision than 
a scattered constellation of single lafhps, while the fitting is 
greatly simplified. 

A large installation of this kind has just been accomplished 
with complete success, where the problem v^as to light a Drill 
Hall having a lofty open roof and absorbent brick walls ; the 
floor space measuring 137 feet by 87 feet. An unsuccessful at* 
tempt had been made to light this spacious interior by four sun- 
burners, consuming some 300 cubic feet of gas per hour at i inch 
pressure. These have been superseded by twenty regene- 
rative lamps, consuming in all 260 cubic feet per hour; and 
these are disposed in five pendant groups fitted 16 feet above 
the floor-line. The lamps are controlled by one mercurial 
pressure-governor and adjustable taps. Each group is fitted 
with a tap in the down-rod ; but the twenty lamps may be lit 
simultaneously by a controlling tap. Pilot lights are fitted to each 
lamp ; and these do not in all bum more than 2 cubic feet per 
hour, costing less than gd. per week. The result is an entire 
absence of shadow on the ceiling, and an equal distribution of 
powerful and well-diffused light. 

I now call your attention to an arrangement [illustrated by a 
wall diagram] for which entire novelty, and some credit, may 
perhaps be claimed. It is a common difHculty in dealing with 
large and lofty interiors, to devise an effective lighting scheme, 
at once easy of manipulation and free from the foul and flicker- 
ing effect of masses of open jets so often resorted to on the score 
of cbeapness and simpUcity. I have shown that in limited as 
well as spacious apartments, where pendant groups may be 
reached with step ladders, regenerative lamps can be used 
with advantage. But in halls say 40 feet to 50 feet high, with 

or without galleries, these are not always suitable. The drawing 

p 
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showed how the difficulty may be overcome, in buildings where 
there is a height of four feet or more in the ceiling loft. The 
problem of which this is a solution is to arrange one or more 
lamp groups so that the globes shall be just under the ceiling 
line, with one central lamp somewhat lower. The lamps must be 
accessible from the ceiling loft for cleaning purposes, and sus- 
tained in position during that operation or when in use. 
This is accomplished by the device of a double -limbed 
arrangement of gas-pipes (one carrying the supply of gas 
to the burners and the other to the pilots), and these limbs are 
attached to strong plate-joists fixed to the ceiling joints. At the 
moveable ends of the limbs, strong swivel-joints connect to 
cross arms, on which the lamps are fixed by suitable attach- 
ments to centre points as required ; the pilot supply following 
the same course. The whole apparatus in front of the fixed 
swivels is attached by steel-wire rope to a pulley in the cross 
beam, and connected to a special form of self-sustaining hoist, 
by which the lamp group may be raised or lowered at will with- 
out disconnecting any part of the attachment. The ceiling 
plate is bolted to a strong wrought-iron frame, set on edge and 
securely fixed to suitable bearers, so that the attendant may (if 
required) get under the lamp group when raised for cleaning. 
Similar lamp groups to this have been fitted in several large 
halls, from 40 feet to 50 feet above the fioor-line, and they are 
under specification for the lighting of a city church. 

It may be suggested that there must be a great loss of light 
when the lamps are fixed 50 feet above the fioor-line; but one 
cannot apply the same rule here as in open-flame burners, and 
the result is the best answer to that suggestion. In the first 
installation under this system, it was stipulated that the lamps 
used should give a light at least equal to three large sun- 
burners (which in actual use consumed 800 cubic feet of gas 
per hour) at a greatly reduced cost. Three lamp groups of 
twenty lamps in all, consuming 260 cubic feet, were em- 
ployed. The following extract from the official report to the 
shareholders of the hall in question is the best commentary as 

to the result : — 

** These lights have met all the expectations formed of them. The 
hall is better lighted even than before, and with a very large saving of cost 
during the short time the new system has been in use. The Directors 
confidently look to a considerable reduction of expenditure on this head in 
future." 

After fifteen months* trial, the Chairman, in submitting the 

report for the following year, said : 
" The adoption of the lighting system had produced the substantial 
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saving in the ezpenditare which was anticipated when it was introduced. 
The expense of gas in the previous year was no less than £135, and for the 
past year it was only ;^9X, which, he thought, was a sufficient proof that 
they were right in going into the expenditure." 

Apart from the effective and economical features of the 
system, and the ease with which these lamps may be manipu- 
lated, it will be apparent that a distinct gain in the matter of 
ventilation is secured. The ceiling plate is perforated ; and the 
heat of each lamp is utilized in extracting the vitiated atmo- 
sphere into the ceiling loft, while the products of combustion 
discharge above the ceiling. It may be objected that this 
arrangement does not permit of ventilating tubes being led 
from each lamp ^proup ; but to connect the lamps in any such 
way would simply be to court failure, ^he better plan is to 
arrange an independent scheme of ventilation, and this has 
been done successfully in several of the halls referred to. An 
indirect advantage of discharging the heat products from the 
lamps into the ceiling is that the ventilating shafts in the loft 
are in the vicinity of artificial heat, and are the more likely to 
act efficiently. 

In conclusion, I trust that in stating the case for regenerative 
lamps I have managed to steer clear of controversial matter as it 
affects competing lamp patents ; and while I shall not (if chal- 
lenged) be slow to state reasons for the faith that is in me, in my 
unwavering attachment to a certain type of lamp which shall be 
nameless, I feel sure that you will approve my desire to limit 
the discussion to the system of regenerative lighting generally, 
and to its particular application. May I hope that its interest 
will be none the less on that account, and that some good pur- 
pose may be served by the discussion of a subject to which I 
have devoted not a little attention. I court the frankest criticism, 
and shall be happy to make myself plain on any point on which 
I may not have made my meaning clear. 

Discussion, 

The President suggested that, as the time for adjourning 
had arrived, the discussion on the paper should be postponed. 

Mr. J. M'GiLCHRisT (Dumbarton) moved that the discussion 
be delayed until the next conference. 

The President said he thought they should accord their 
hearty thanks to Mr. Macfie for his very excellent paper. 

Mr. J. M*Crae (Dundee) did not consider it wise, in an 
assembly such as theirs, that trade business should be discussed. 
He said he spoke in all kindness, and in deference to the writer of 
the paper ; but he thought it ought to have been submitted to 

p 2 
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the Committee before it was read. In his opinion, they ought 
not to criticize trade business of any kind whatever. 

Mr. D. M. Nelson (Glasgow) said there was nothing at all 
new in the paper. There were several descriptions of regene- 
rative lamps, but nothing novel submitted. 

Mr. Macfie said he was in the hands of the meeting. He 
had come prepared for the discussion of any part of the paper; 
but he waived this entirely. He read the paper by the invita- 
tion of the Association ; and he thought he had avoided every- 
thing of a trade nature. 

The President did not consider it was right to bring up this 
point at all. If they invited a gentleman to prepare a paper, 
they should listen to^t. 

Mr. D. Bruce Peebles thought it was unfair to Mr. Macfie to 
continue the discussion when he had no right of reply. Mr. 
Macfie had given the meeting a <very excellent paper ; and he 
complimented him upon it. 

The matter was left over till the next day. 



The Question-Box. 
This useful institution was largely taken advantage of at the 
meeting ; the President reading the following four questions 
which had been placed in it : — 

X. — Is it not advisable that this Association should recommend coalmasttfs 
to fit up small testing gas-works of their own, so that they might be able to 
send out practical working analyses instead of laboratory analyses, »s they 
are misleading in purchases of coal for practical working in gas-works ; and 
in the case of any dispute as regards quantity of gas per ton, or illuminating 
power, I cwt. of the coal could be selected from the heap and sent back to 
the colliery, and if deficient according to the purchase of the coal, the 
difference could be easily rectified with satisfaction both to the coal mer- 
chant and the gas company ? 

2. — Is a gas or a steam engine the most suitable motor for the exhauster 
in a small gas-works ? 

3. — What would you suggest as the best method for the prevention of rust 
on the side of purifier covers ? 

4. — What is understood by the use of dry lime instead of milk of lime in 
purifiers ? 

The reading of these questions brought the day's business to 
a close ; and the members afterwards dined together. 



Concluding Business. 
On the following morning, the remaining business was dis- 
posed of. 
On the motion of Mr. Alex. Smith (Aberdeen), the four 
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questions which had been placed in the box were remitted to the 
Committee to consider and answer. 

The President's Medal was presented by Mr. D. Terrace, of 
Middlesbrough. 

Mr. Robertson having appropriately acknowledged the gift, 

A vote of thanks was accorded to several Edinburgh firms 
who had exhibited appliances connected with their industry. 

The President having intimated that Mr. Macfie had been 
called away to London, it was arranged that the discussion on 
his paper should be made the first business at the 1892 
meeting. 

A vote of thanks was then accorded to the Secretary for his 
services; and several other formal items of business having 
been transacted, the proceedings terminated. 



The Excursion. 
The members subsequently drove to Roslin, by way of Dalkeith, 
where, through the courtesy of the Duke of Buccleuch, the 
conveyances were permitted to pass through the grounds of 
Dalkeith House, his Grace's principal residence. On arriving 
at their destination, the party spent some time in exploring 
** Roslin's rocky glen," as sung of by Sir Walter Scott — a 
charmingly romantic dell, clothed at the time of the visit in 
Nature's most lavish garb of green. Opportunity was also 
afforded of seeing Roslin Chapel, the most ornate piece of 
ecclesiastical architecture in Scotland. Dinner was served in 
the village hall; and in the evening the party returned to 
Edinburgh. The' weather was delightfully fine during the 
whole of the day ; and this, with the beautiful and interesting 
sights which were placed before the party, made the excursion 
one of the happiest which had ever taken place under the 
auspices of the Association. 
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AlTHtrAIi HXXTINa, AUQ. 11. 

This Meeting was held in the CdudciI Chamtwr of the City 
Hall, Belfast— Mr. R. Ross, of Dungannon (the President), io 
the chair. There was a good attendance of members; and 
among the visitors was Mr. W. A. Valon, Assoc. M. Inst. C> £., 
President of The Incorporated Gas Institute. 
Annual Report. 

The preliminary routine business having been disposed of. 

The Secretary (Mr. J. Whimster, of Armagh) submitted the 
report of the Committee, as follows : — 

The Committee, in presenting their annual report, have to congntnlate 
the members on the increasing vitality andpopulatity of the AssocUtitni. 
The membership now numbers 50; and the financial statement presented 
herewith, vouched by the Auditor, shows a balance in hand of ^11 191, ad. 

The Committee expected to have a specialty attractive programme {orlbe 
Belfast meeting ; but they are sorry that, on account of personal and family 
afSiction, two gentlemen who had promised papers have been obliged, at 
the last minute, to withdraw— vii.. Messrs. Travers, of Cork, and Oaton, ol 
Inchicore. However, three papers are forthcoming on subjects of great 
importance to us all, whicb should open up discussions at once profitat^e 
and interesting. 

We shall also have the privilege of inspecting the Belfast Gas-Works. 
which are well known as one of the best equipped establishments in tbe 
United Kingdom, and which contain what, as yet, no other gaa-works have — 
a complete plant for gas purification in closed vessels, on the Claus system. 

Your Committee have had a communication from Section C of the Royal 
Commission on Labour, with regard to witnesses representative of the gas 
industry ; and, on the suggestion of the Committee of the Manchester Dis- 
trict Institution of Gas Engineers, they have resolved toco-operate with tbe 
other Associations of Gas Managers, so as to take united action in the 

According to Rules zj and 16, three members of the Committee retire 
now, and are ineligible (or immediate re-election. Tbe retiring membett 
are Messrs. Stormonth, Featherstone, and C. W. Mearns. 

(Signed) R. Ross, President. 

]as. Whimster, Hon. See. 
On the motion of Mr. E. Steaks (Lisburn), the report was 
adopted . 
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New Members. 

The Secretary said he had four gentlemen to propose for ad- 
mission to the Association — three ordinary members, and one 
extraordinary member. The former were Mr. Hands, of Ennis- 
killen, Mr. Miller, of Cookstown, and Mr. Harrison, of Aughna- 
cloy ; and the latter was Mr. E. W. T. Richmond, of Warrington. 

Mr. W. S. Stormonth (Coleraine) seconded the proposition, 
and it was carried. 

Election of Office- Bearers. 

The Secretary said that the next business was the election 
of office-bearers for the ensuing year ; and he had very great 
pleasure in proposing that their respected Vice-President — Mr. 
D. M*Callum, of Omagh — ^be elected to the position of Presi- 
dent for the coming twelve months. 

Mr. T. Frizelle (Holywood) seconded the motion, and it 
was carried by acclamation. 

Mr. W. B. Featherstone (Dundalk) next moved that Mr. 
W. S. Stormonth, of Coleraine, be appointed Vice-President. 

Mr. £. Stears seconded the motion, and it was carried 
unanimously. 

Mr. M'CuLLUM and Mr. Stormonth haivng briefly thanked 
the members, 

Mr. Whimster was cordially re-elected to the position of 
Secretary for the ensuing year. 

The Secretary expressed his obligations to the members for 
their renewed confidence in him; and then stated that there 
were three vacancies on the Committee to be filled up, caused 
by the retirement of Mr. W. S. Stormonth, Mr. W. B. Feather- 
stone, and Mr. C. W. Mearns, who were not eligible for imme- 
diate re-election. 

Mr. Stormonth proposed that Mr. J. Nisbet, of Portadown, 
Mr. C. Todhunter, of Ballymena, and Mr. W. Walker, of Hills* 
borough, be elected to fill the vacancies. 

Mr. D. Williamson seconded the motion. 

Mr. Richmond thought they should have upon the Committee 
some representatives of the more remote districts, as he believed 
that in this way they would strengthen the Association, and 
widen the interest taken in its operations. He was glad to 
see present on that occasion two gentlemen from the West — 
Mr. P. J. Salmon, of Galway, and Mr. C. B. TuUy, of Sligo — 
— and he proposed that they should be elected members of the 
Committee. 

Mr. M. Martin (Drogheda) seconded the motion. 
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The President said they bad now before them five na 
for the three vacancies, and he would take a poll. 

Mr. WitLiAMSON proposed that Mr. Salmon, Mr. Todhas 
and Mr. Walker should be elected ; and eventually this 
unanimously agreed to. 

The Secretary then proposed that Mr. £. Steais should 
re-elected to the position of Auditor ; and the propositioa ' 
carried. 

Place of Next Meeting. 

Mr. Featherstone moved that the next meeting should 
held in Dublin. 

Mr. TuLLv seconded the motion. 

The proposition gave rise to a discussion, in the course 
which the towns of Omagh, Drogheda, and Portadown w< 
suggested. A show of hands was taken between Dublin s 
Omagh ; and the result was in favour of the Metropolis b] 
large majority. 

The President then delivered the following 
INAUGURAL ADDRESS. 

Gentlemen, — In addressing you for the first time as your F 
sident, I would make it my duty at the outset to thank yon 
the great honour you have conferred upon me, in a more emph: 
manner than I felt able to do at the last meeting, when j 
elected me to this ofBce. 1 can assure you of my high appret 
tion of your kindness. But I am not unmindful of the resp 
sibilities and obligations attaching to the position. It is not 
easy thing, in these days of Association meetings, to prep 
an address to practical men, which shall contain any mat 
that has not already been rendered devoid of interest by 
familiarity. This is especially difficult when the individ 
upon whom the presidential office is conferred is one whi 
time is completely occupied by the ordinary routine of g 
works management, and to whom little opportunity is afTon 
for making experiments, or for carrying out in practice th 
ideas of improvement which may have suggested themselveE 
bis mind. I must therefore crave your indulgence if, in 
course of my address, 1 am only able to deal with generalit 
and do not present any new thing to your view, or throw m 
Ught upon topics which are now engaging the attention of 
members of our profession. 1 promise to be bnef, for 1 
reasons — first, because I have nothing in the way of spei 
novelty to bring before your notice ; secondly because we-ht 
an excellent programme to get through 
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Although we have no fixed rule to the effect, it is gradually 
becoming the custom of Associations to hold their meetings at the 
place where the President for the time being may happen to be 
Manager. I should have been pleased to have followed in 
the wake of my predecessors, and to have welcomed you to 
Dungannon. But seeing that some of the members at our last 
meeting, in Newry, stated that "it was a round-about way 
to Dungannon,** and preferred to have the meeting in Belfast, I 
cheerfully submitted to their better judgment. I allow that Bel- 
fast holds out more inducements to visit than my own town. 

I am glad to be able to say that, financially and numerically, 
our Association is improving ; our membership numbeiing 52. 
But though our progress has been marked and satisfactory, 
much improvement ought, in my opinion, still to manifest itself. 
There are many managers of small gas-works in the North of 
Ireland, who, from some cause or another, do not join us. I 
occasionally hear the statement that the managers of small 
gas-works need not trouble themselves about Associations, and 
the like. There could not be a greater mistake. The importance 
of lighting any town with gas cannot be measured by the size 
or extent of the place ; and it is advisable that the gas supply 
of a small town should be as scientifically conducted as is sup- 
posed to be the case in the larger and more important ones. 
And is it not a fact that many of the managers of small works 
indulge the hope that some day their labours may be carried on 
in a more extensive field ? With a view to fitting themselves 
for such extended work, I cannot conceive anything more 
desirable than that they should join our Association and con- 
tribute papers, giving all their difficulties and experiences, and 
noting carefully the discussions thereon, all of which will very 
materially assist them in their work. It is the desire of your 
Committee that the Association should be thoroughly repre- 
sentative ; that it should be able to extend its assistance and 
usefulness to the managers of the very smallest works ; and that 
they should, in return, add to the strength of the society by 
co-operating in all its various undertakings. Less than thirty 
years ago it was difficult, and considered to be a favour, for a 
manager of gas-works to be allowed to inspect the works of a 
neighbouring manager. Each one fancied himself to be the 
repository of a secret committed to his charge — a secret which 
was in almost every instance sacredly kept ; and on each gas- 
works gate was the notice : ** No admittance except on 
business.'* But, thanks to this and other kindred Associations 
which have been formed, this exclusiveness has been entirely 
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done away with ; and wherever we go, we now find inspection 
of works easy, and good feeling prevailing. These Association 
meetings afford gas managers the means of knowing what others 
are doing. Inquiries for information receive proper and fall 
answers ; and mental memoranda are made of successes and 
failures. To the manager of small gas-works, therefore, these 
organizations are invaluable and indispensable, inasmuch as, 
owing to the size of his works, he is precluded from testing 
many of the new patents and processes in this age of invention. 
At meetings similar to these, he comes in contact with some of his 
brethren in the profession, and is able to make their experiences 
his own. 

The gas industry is steadily growing, and capital in gas-works 
is being largely added to. The " hue-and-cry " of the electric 
light has apparently helped to establish more firmly the financial 
position of town and provincial gas companies. It caused gas 
men to be up and doing. But the struggle is not over ; for we 
shall again and again have some new and special form of 
electric lighting brought to the front by inventors and pro- 
moters. At present we have in the North and West of Ireland 
about eight or ten towns — some of no great magnitude — ^which 
are about to adopt the electric light. Our endeavours must 
continue in the direction of supplying the best article at the 
lowest possible cost ; for, in the long run, consumers will weigh 
the different forms of lighting in the scale of, " Which is the 

I cheapest ? *' and the system that answers this question most 

satisfactorily will be the one adopted. No doubt the electric 

I light has a very great future ; but this future will not interfere 

' with the extension of the gas industry. And as in 1878 the cry 

was, " Electricity will be the light of the future," so now, 
in 1 891, the cry is the same — ^it is still to be "the light 
of the future.** It seems to me that, in the end, the 
electric light will be found to have been of service to gas 
companies rather than the reverse. On the one hand, a 
needed stimulus has been given to the improvement of the 
apparatus for burning gas ; and, on the other hand, there has 
been created a demand for improved light, which we are in a 
condition to supply. The residents in large towns and cities 
especially will no longer be content with the modicum of street 
lighting which was considered quite satisfactory before the era 
of electric light experiments. Let the public be made aware 
that it is the local authorities, and not the gas companies, who 
are responsible for the street lighting, and that it rests with the 

I former whether it shall be good or defective. Gas companies 



I 
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are able to supply light to any extent that may be ordered and 
paid for. No reasonable effort should be spared to secure the 
good'will of the general body of consumers. Since writing the 
above, I observe that the electric light has been introduced into 
Carlow by Messrs. J. £. H. Gordon and Co. The same Com- 
pany have obtained the contract for lighting Lame ; and water 
is to be the motive power. Of course, we shall have our eyes 
on Carlow, in order to see whether or not it will be more suc- 
cessful than Dundalk. I also notice that the same firm have 
obtained a contract from the Portadown Town Commissioners 
to light several of the leading streets in that town. The electric 
light seems, therefore, to be advancing. Well, be it so. There 
is room enough for both it and gas ; and I am not, and never 
was, the least doubtful that gas would still " forge ahead,** and 
its consumption increase. 

It appears, from practical working, that there is not much to 
be derived from the Dinsmore process ; and the various trials 
have proved to be a costly experiment to several parties. The 
only proper test I have heard of was in Liverpool, where they 
erected special plant for its trial — in fact, a complete gas-works, 
where they could carbonize 8 tons of coal per day — and handed 
it over to the Dinsmore Company, with coal of their own 
choosing, to do with it as they pleased. The Liverpool Gas 
Company paid all expenses ; the only stipulation being that the 
gas should be tested by the statutory flat-flame burner, as used 
for testing all the Liverpool gas. The result was a failure ; 
showing that there is nothing in the Dinsmore process that 
cannot be obtained by carbonizing coal in the ordinary way. 
When I first heard of the working of the process, through Mr. 
Isaac Carr, of Widnes, I had great hope of being able to dis- 
pense with cannel coal, and keep up the illuminating power of 
the gas to about 20 candles. But after the trial at Liverpool, 
my hope was blighted. All the trials of the process before it 
was tested at Liverpool were simply conducted in benches 
where only one oven or perhaps two were utilized for the pur- 
pose. Therefore nothing definite could be arrived at until 
complete plant was erected, as at Liverpool, and tested as it 
ought to be, by itself. The result has been a collapse. From 
information I have obtained, the cost of the settings of the 
Dinsmore process, utilizing all old materials, is about three times 
that of ordinary settings, besides the royalty of £2 per mouth- 
piece. As Mr. Mearns, of Banbridge, has had a bed of four 
retorts set on the Dinsmore plan, which was in use during the 
greater part of last winter, and has now another bed of the 
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same number set on this system, which will be in use in the 
coming winter, he will have ample means, in the two ovens, of 
making all the gas required for his consumers, and wiU be in a 
position by next summer to say what are its merits or demerits. 
I was anxious that he should read a paper at this meeting, 
stating his opinions, and giving an account of the working of the 
process as he found it during the past winter ; but he declined 
to do so. However, after another winter*s trial of the process 
entirely by itself, he will be able to judge as to how far it bears 
out the assertions of its votaries ; and he may then be indaced 
to give us the benefit of his experience. 

Inclined retorts seem to be coming to the front ; and I believe 
all works of any magnitude will ere long adopt this system in 
part or entirely. The system has already been in use at Nine 
Elms, and Southall (London), Birkenhead, Burnley, Rochdale, 
and elsewhere. Of course, these are all large works ; and I do not 
think the system will be of much benefit for small ones, as the 
first cost is considerable. The increase in the cost of manual 
labour in the carbonizing department opens up a field for the 
introduction of inclined retorts in large works. 

We now hear very little about water gas; but only a year 
ago we were led to believe, from reports issued by the British 
Water-Gas Syndicate, that the manufacture of coal gas was 
doomed, and that water gas alone would shortly be adopted 
everywhere. An arrangement was entered into between the 
Water-Gas Syndicate and the Corporation of Harrogate to test 
the system. The experiment was to continue for three months ; 
but before the expiration of that time, the plant and lamps were 
suddenly removed. A great many reasons for doing this were 
given; but as to which of these, or any other reason, is 
correct, the public are still in the dark. Of course, people can 
easily understand how it was that the experiment was tried at 
Harrogate, when they are made aware that Mr. Samson Fox, 
who is the moving spirit of the Syndicate, is, or was. Mayor of 
the borough. So that water gas has amounted to nothing, as 
far as lighting is concerned, up to now. I have no doubt that 
there is a field open for the gas otherwise than for illumination, 
whatever its projectors may do in the future. 

It goes without saying that in most manufactories the price 
of the raw material governs the balance of profit ; and a gas 
factory is no exception to the rule. Coal and cannel must be 
bought, and gas made, under all circumstances and at all times, 
whether it is produced at coal-famine rates or the reverse ; and 
however deeply convinced a manager may be of the policy of 
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supplying cheap gas, and however desirous he may be of doing 
so, present conditions are certainly not favourable to it. We have 
within the last twelve months experienced an unexpected rise in 
the price of coal and cannel — ^in the former to the extent of 3s. 
and 4s. per ton, and in the latter as much as 12s. and 13s. per 
ton ; and the manufacturing cost of gas increased at once by 
about IS. to IS. 6d. per 1000 cubic feet, while the value of our 
residual products has not been enhanced. Consequently, the 
value of this extra charge falls upon the undertaking ; and the 
question b. Will coal maintain the high price at which it stands ? 
Probably we shall see some reduction in the cost. But there 
are no present appearances which warrant us in expecting a 
return of the rates which prevailed two or three years ago ; and 
I believe some other means must be adopted, by those com- 
panies who are obliged to send out 20-candle gas to their cus- 
tomers, to bring it up to this standard, than the use of cannel 
coal. What a comfort it would be just now to those who are 
struggling under heavy cannel prices, if they could begin with 
confidence to use in a practical manner oil as a substitute. I 
believe Mr. Foulis, of Glasgow, as well as others, has been 
experimenting in this direction for some time ; but, so far as 
I can learn, nothing has yet been advantageously arrived at. 
In my case, we have to use a certain percentage of cannel in 
order to have our gas of about 20- candle power ; and the cannel 
which we could purchase, delivered free on trucks in Belfast, 
two or three years ago at about i8s. 6d. per ton, is this year 
32s. 6d., or an advance of something like 95 per cent. Cannel 
coal masters are quite independent as to home orders, seeing 
that they have on hand more than twelve months' orders from 
the Continent and abroad for all they can raise. Retorts, bricks, 
and fire-clay goods of all kinds have considerably risen in price. 
These immense charges bear heavily on gas-works, especially 
those requiring a considerable percentage of cannel or other 
enricher ; and large companies have had to resort to appliances 
for more economically handling material and producing gas. 

It may be said that the easiest way out of the difficulty is to 
at once raise the price of gas to such a figure as will cover our 
diminished receipts; and if we were to follow the example 
recently set by one or two of the largest gas undertakings, I 
fear such increase would soon become general. I am of opinion 
that this is the very last step a gas company should take, and 
that, before the charge is put up, every other method likely to 
popularize the use of gas and residual products, and thereby 
augment the consumption and the company's revenue, and 
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enable them to meet their additional liabilities, should be 
resorted to. I would also draw upon *the reserve fund and the 
floating balances, when available ; and would in every possible 
way utilize all resources before raising the price to the con- 
sumer, as I believe an increased price not only means di- 
minished consumption, but, in these days of keen competition, 
it would give our competitors an advantage of which they 
would not be slow to avail themselves. But, on the other 
hand, I doubt if the public desire gas companies to keep their 
price so low that the margin of profit would not enable them 
to pay their shareholders a reasonable dividend. No doubt 
people want cheap gas ; and I think no one will deny the fact 
that, for some years past, they have, in the majority of cases, 
had it. Should, however, circumstances, such as an advance 
in the price of coal, labour, and material, over which gas com- 
panies have no control, place them in the position of having 
reduced profits that will not enable them to pay their share- 
holders' dividends, and it is clearly put to the public that, 
before asking the consumers to bear any portion of this enhanced 
cost, they had utilized all the resources at their command, I 
believe the public would pay, with as good a grace as possible, 
any small additional charge which it might be found necessary 
to make. 

Other important rivals to coal gas are the various oils now 
consumed for lighting and heating purposes by a large number 
of householders, who prefer to use these dangerous materials, 
through which so many lives are sacrificed, either by explosion 
or careless handling. With oil at yd. or 8d. per gallon, and the 
immense variety of elegant, useful, and cheap lamps now to be 
obtained, one cannot wonder at its popularity with the working 
classes, while so many obstacles to the use of gas stand in their 
way. We have also instances of town commissioners, when they 
cannot get gas for less than cost price from the local gas com- 
panies, immediately resorting to the use of oil-lamps for street 
illumination. But these have invariably proved to be miserable 
failures. The popularity of gas can only be maintained and 
increased so long as we can prove to our customers that it is 
not only the cheapest, but the most convenient for artificial 
lighting and heating. 

Prepayment meters have not gained popularity with the class 
of consumers they were intended to benefit. They must re- 
quire a great deal of attention. The consumers argue that 
the gas is costing them from is. to is. ad. per week, in place 
of 4d. to 6d. for oil ; and they do not appreciate the better and 
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safer light. Several people have not worked the handle of the 
meter properly ; and they have therefore lost their pennies — 
vowing vengeance on the meter, in consequence. 

The Clans system of purification in closed vessels, as in use 
in Belfast, has not been fully successful ; and though no infor- 
mation has been given publicly, it has oozed out that the plant 
erected was incompetent to purify entirely the large quantity of 
gas required to be dealt with. I believe they have been altering 
the plant during the summer, and possibly after another winter 
we may be able to hear that purifying gas in closed vessels has 
been a success. 

An element of a disturbing character is to be found in the un- 
settled relations between employers and their workmen ; and 
several gas-works have been directly affected thereby. But in 
the district covered by this Association, there are a large 
number of small works, so that the labour question is not of 
such vital personal interest as it is on the other side of the 
Channel. Yet the infection is catching, and it may spread. I 
hope, however, in the interest of capital and labour alike, some 
method of settling such industrial disputes may be adopted 
other than strikes, of which, during the past year or two, we 
have had so many deplorable examples. I trust the Royal 
Commission which is now sitting to inquire into the whole 
labour question will adopt a method which will provide for the 
arrangement of labour disputes without having recourse to 
open rupture. 

In passing, I may just mention that the South Metropolitan 
Gas Company, of London, are about to put up a gasholder 
which, when finished, will be the largest in the world. It is to 
be in six lifts, and will be capable of containing 12 million cubic 
feet of gas. I think there is great boldness displayed in erecting 
a holder of such dimensions ; and, personally, I would give it 
a wide berth during a hurricane. 

I would recommend those managers who wish to open a field 
for the sale of sulphate of ammonia to carefully peruse the 
paper read at the last meeting of The Gas Institute by Mr. T. 
N. Ritson, of Jersey, as it is a most interesting and useful con- 
tribution to the literature of the subject.* 

I think I must have pretty nearly exhausted your patience, 
while travelling over these well-worn tracks; and therefore I 
will now close. While I must congratulate you on the growing 
strength of the Association, I greatly fear our Secretary has some 

* See Journal of Gas Lightingt Vol. LVII., p. ijo^. 
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difRculty in procuring papers for discussion at our meetings. 
I wish there was less diffidence among our members in coming 
forward with subjects. What is required is not so much a long 
paper, taking up a considerable amount of time in its prepara- 
tion, but merely the introduction of some of those points of 
interest connected vnth our business which are calculated to 
lead to friendly discussion. We should be learners — gladly 
welcoming every help, and respecting every personality. Bat 
we should also respect our own, and bear in mind that, though 
the wide Universe is full of good, no grain of nourishing com 
can come to us but through the labour we bestow on the plot 
of ground which is given to us to work. To undervalue our 
own thought because it is ours — to depreciate our own powers 
or faculties because someone else^s are more ingenious — ^to 
shrink from doing what we can because we think we can do so 
little — is to hinder our own development and the progress 
of the world; for it is only by exercise that any faculty is 
strengthened, and only by each one putting his shoulder to the 
wheel that the world moves and humanity advances. 

And now, gentlemen, in conclusion, I have only to thank 
you for having so patiently listened to these desultory remarks. 
I only hope the papers to be submitted to you may meet with 
full, frank, and courteous discussion, so that the chief object of 
our meeting to-day may be realized — namely, improvement in the 
knowledge and practice of our profession by the mutual inter- 
change of experience. 

On the motion of Mr. Stears, a hearty vote of thanks was 
accorded to the President for his address. 
The President briefly expressed his acknowledgments. 



Mr. D. Williamson (Ballibay) read the following paper : — 

SHOULD THE SUPPLY OF GAS BE IN THE HANDS OF 
COMPANIES OR CORPORATIONS ? 

Mr. President and Gentlemen, — The subject I have chosen is 
one which I think is worthy of the consideration of every gas 
manufacturer and consumer, more especially if it can be made 
clear, by its intelligent discussion, that the public can be sup- 
plied with gas more economically by the service being in the 
hands of one or the other body. I think, therefore, that the 
question comes naturally within the scope of an Association 
like ours ; and in a meeting such as this, when representatives of 
both classes of proprietors are present, it can be discussed from 
the two standpoints. Seeing that, as gas managers, the interests 
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of the consumers are ours quite as much as those of the pro- 
prietors, I helieve the discussion will be an impartial one. I 
may say that I have never heard the subject debated ; and for 
this reason I have attempted to bring my own ideas on the 
matter before you now, though in a rough and very imperfect 
manner; trusting a thoroughly exhaustive investigation may be 
the result. 

At the outset, I must say that my own views on the question 
are very decided. I have thought a great deal about it, and am 
fully convinced that it would be to the advantage of gas con- 
sumers generally to have the supply under the control of the 
existing local authorities, or, perhaps still better, county boards. 
I am a believer in a minimum of capital with a maximum of 
shareholders ; for I hold that the greater the number of share- 
holders, the greater the sympathy in any concern. Now, I need 
not say that this would be fully realized if the gas-works were 
transferred from companies to local or county boards. I do not 
wish it to be understood that I find fault with gas companies 
generally, for I do not. I believe that they have served their 
customers faidy well ; at the same time, I think that local or 
county boards could do it better. 

It is said that there are j^i 30,000,000 sterling sunk in the gas- 
works of England, Wales, Scotland, and Ireland. It is com- 
puted that ;f 30,000,000 of this capital is under the control of 
corporations ; leaving the remaining ;£'ioo,ooo,ooo in the hands 
of companies. Now, if we look over the returns given in the 
"Gas and Water Companies* Directory," we find that the 
dividends paid by gas companies to their shareholders are : In 
England, from 2i to 17 per cent. ; in Wales, from 2} to 12 per cent. ; 
in Scotland, from 2^ to 15 per cent. ; and in Ireland, from 2^ to 
loi per cent. It would seem from these figures that, of British 
gas companies, those in Ireland yield the smallest return to 
their shareholders ; and I think I shall be pretty near the mark 
if I assume the average dividend paid in this country to gas 
shareholders to be 6 per cent. 

It is well known that local boards can borrow money from 
Government at a much lower rate than even 5 per cent., 
which rate covers not merely the interest, but the repayment 
of the principal in a certain number of years. If we take it at 
5 per cent., ;£*! 00,000,000 at 6 per cent, would be ;£'6,ooo,ooo. 
Now, supposing all these works were bought by the local or 
county boards at this full amount of capital of ^£'100,000,000, 
borrowed thus, and repayable in a certain number of years at 
S per cent., there would be a net saving of ;f 1,000,000, which 
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could go towards reducing the price of gas. There would also 
be the advantage that, at the end of the given period, the works 
would be the property of the boards, free of any annual charge 
whatever. 

To explain more fully my meaning, I will take a small works 
in Ireland with a paid-up capital of ;£'2ooo, at 6 per pent, divi- 
dend, which would be ;f 120. Supposing this was purchased 
by the local or county board at the full amount of £2000, re- 
payable at 5 per cent., there would be a net gain of {^qjq per 
annum for the stipulated number of years over which the 
repayments of the loan would extend, and the additional saving 
of the ;f 100 a year besides. But I shall now content myself 
with looking at the immediate saving of £v^. There would 
then be no need for the services of a secretary or collector, for 
this duty could be transferred to the clerk and collector of the 
board ; and I should estimate a net gain of £1^ on this account. 
Directors' fees would also be saved — say, £\^, This would 
make a total of ^50 at least in favour of the transfer. I take 
the receipts for gas from such works at £^QO per annum (there 
may be some more, but I am sure there are some less). This 
would show a saving equal to about 10 per cent, of the gas 
receipts ; and if the price were 6s. 8d. per 1000 cubic feet, it 
would allow of a net reduction of at least 8d. 

One great advantage arising from the transfer would be that 
all the ratepayers in the place, either directly or indirectly, 
would be shareholders in the concern ; and this would have a 
tendency to increase the consumption of gas.' This is much 
wanted in all our small towns ; as, of course, the limited number 
of the consumers, and the small extent to which they use gas, 
prevent it being supplied at a cheap rate, especially in inland 
places, where carriage is such a heavy item in the expenditure. 
Another advantage would be that there would be fewer, if 
indeed there were any, of those unpleasant disputes with which 
I am sure that some of you are acquainted. Under the present 
conditions, it too often happens that town commissioners com- 
plain that the gas company charge far too high a price for the 
gas supplied to the public lamps ; and they demand a reduction. 
Sometimes they go so far as to name their own price; thus 
intimating that they consider they know the directors* business 
better than they do themselves — a proceeding which generally 
ends in a rupture, and the gas being cut off from the public 
lamps and oil substituted. Truly a miserable change ! I have 
known this to be done for at least three seasons, to the great 
displeasure of all the ratepayers. But, of course, they then 
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returned to gas. I need not say that this would not occur if the 
change I advocate took place. 

The next consideration is how this transfer of property is to 
be accomplished. This is a difficulty in connection with the 
subject which I confess my inability to solve ; but I will give you 
my idea, and leave it to more competent authorities to com- 
plete. Perhaps some will say that the law as it now exists is 
quite sufficient. I think it is not ; and for this reason : It seems 
to me to be a piece of very rough and slow legal machinery, 
which is compulsory on one side only ; for, if I mistake not, 
while it compels gas companies to sell, it does not compel 
local boards to buy. What I think is required is a short Bill, 
to be called (say) the "Gas Companies* Compulsory Transfer 
Bill ; ** or a clause for the purpose might be inserted in a County 
Council Bill. 

Then with reference to the price that should be paid to the 
companies, I would say : Give them not more than aos., perhaps 
less, for every £i of paid-up capital that is sunk in the concern. 
Someone may remark that this would be treating the gas share- 
holders unfairly, as they are receiving good dividends for 
their money. My reply is : They are not entitled to more than 
a fair return for their money ; and if they receive a large divi- 
dend, they should not do so, for the company ought rather to 
reduce the price of gas and give their customers encourage- 
ment to extend its use for other purposes than illumination — 
such as for heating, cooking, &c. 

There is a further benefit which I think would arise if the 
county boards had the gas-works transferred to them, and that 
is that the boards could purchase, under one contract, all the 
coal, &c., required for the different works under their control. 
Thus the small works would be supplied with as good material 
as the large ones, and at the same rate. This, I think, would 
be an undisputed benefit, especially to small places. 

It may be urged that I am not justified in asking the farmers 
of a country to be responsible in any way for a guarantee for 
something that is only in the interests of those who reside in 
towns. My reply is : *' What is sauce for the goose is sauce for 
the gander." The farmers are no more entitled to ask the rate- 
payers of a town to be responsible for a guarantee for the re- 
payment of their holdings. Therefore, the course I propose 
would be asking nothing more from country ratepayers than they 
now receive from town ratepayers; and I think there is nothing 
unfair in this. But some may say that only consumers of gas 
would be benefited by the change. I reply that most certainly 
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consumers of gas would be benefited by it ; but I contend that 
every ratepayer would be benefited as well. They would do 
so in two ways. First of all the streets would be much better 
lighted, at a lower cost for gas ; secondly, they would have the 
advantage of the works becoming their property, free of charge, 
at the end of the period for repayment ; and then the gas conld 
be supplied at a cheaper rate. 

I have endeavoured, in my own rough and imperfect manner 
to show you that gas can be sold at a lower price,, by at least 
3d. to 8d. per 1000 cubic feet, by the change of control of the 
different works from companies to local or county authorities. 
I hope this will soon be an accomplished fact ; for I believe 
that gas should be supplied at the lowest possible price con- 
sistent with the keeping of the works in proper repair. In fact, 
I would say that it should be sold like any other commodity 
that is dependent on a fluctuating market for its raw material. 
I mean that if coal is bought at a low price, the charge for gas 
should be correspondingly low ; if the price of coal rises, that of 
gas should be raised accordingly for the time. The price should 
always be regulated in proportion to the cost of coal, labour, 
&c. ; and I have no hesitation in saying that local or county 
boards could do this with much less difficulty than a company 
would experience. I need not say that it is a pleasure to give 
notice of a reduction ; but the very reverse is the case when an 
increase has to be intimated. 

These are my views in regard to the proper parties to have 
the control of the gas supply of the country ; and if I have said 
anything that will arouse an expression of opinion, adverse or 
otherwise, I shall be pleased to hear it, either in this meeting 
or anywhere else.* I really think gas consumers all over the 
country should consider this matter, as they would all be bene- 
fited by the change I propose. You are all aware that it is in 
the hands of the ratepayers to make a general transfer of gas- 
works to local authorities an accomplished fact, as it is they who 
would be benefited thereby. 

Having the utmost faith in the proposal I have made, I hope 
we shall soon see it carried out. If this were done, it would have 
a tendency to equalize the price of gas all over the country. 
If any of you go to the trouble of looking into the statistics 
bearing uponjthe matter, you will be much surprised to see the 
great difference in the price charged for gas in tpw:^^ which are 
about equal in size and position. I will ^^ you a very few 
places I have grouped together in this -^^^ ^^ y^^ will observe 
the great disparity. The works in T, ^ j? .^^^^ all belong to 
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companies, except two (marked with a '^), which are owned by 
private parties : — 

Town. 



Tons of 
Coal Used. 



Omagh . • 

Tipperary . 

Banbridge 
*Mullingar 

Monaghan . 
*£niiiskillen . 

Donaghadee 

BallyshaxiDon 

Galway . 

Sligo . . . 



800 
800 

550 
800 

"5 
120 

1,600 

ifToo 



Price 
Charged. 

5/- > 
6/3 / 
3/9 to 4/7 1 



7/6 
5/xo 

6/6 

5/- 
7/11 

4/9 
5/5 



; 



} 



Difference. 

1/3 
3/9 to 2/1 1 

0/8 

2/1 1 
0,8 



Now, a glance at the map of Ireland will show that each two 
of the places I have grouped are pretty nearly similar in size 
and position, and yet there is a great difference in the price 
charged for gas, especially in the cases of Banbridge and Mullin- 
gar, and Donaghadee and Ballyshannon. I think that such a 
difference should not exist ; and I believe that if the supply were 
in the hands of the local or county authorities of those towns, it 
would not exist. Again, in looking over the Directory already 
alluded to, I was surprised to see that so few gas-works in 
Ireland are under the control of local boards. I think there are 
only about seven or eight in the whole of Ireland in the hands 
of these bodies. So I have taken a few of them and compared 
their prices : — 



Town. 

Bandon. . . 
Carlow . . . 
Coleraine . . 
Queenstown . 
Newtownards. 
New Ross 
You^hal 
Ennis . 
Newry . 
Waterford, 
Bel£ut. 
Dublin . 



Proprietor. 

Commissioners 

Company 

Commissioners 

Company 

Commissioners 

Company 

Commissioners 

Company 

Commissioners 

Company 

Corporation 

Company 



Tons of 


Prioe 


Coal Used. 
700 


Charged. 


700 • • 


6/3 


1,200 .. 


4/2 


1.530 .. 


, 5/- 


943 .. 


4/2 to 4/7 


900 


5/5 


705 .. 


5/- 


760 .. 


7/6 


3,1x5 .• 


4/2 


4.278 . . 


4/8' 


91,926 .. 


2/9t 


1x7,6x4 .. 


3/6 to 4/- 



Difference. 

1/3 
lod. 



} 
} 

I x/3 to lod. 
} 2/6 

\ 6d. 



* Net. t Less discounts up to 20 per cent. 

From these figures, I think you will see that what I have 
endeavoured to prove is a reality, so far as regards the price 
charged for gas in those places which are under the control of 
the local authorities, when compared with places of about the 
same size and position under the control of companies. I 
am sure you will agree with me that, if Belfast can supply gas 
at so low a price, that of Dublin should surely not be so high, 
especially since the Dublin Company, according to the figures 
given, carbonize 25,688 tons of coal more than the Belfast 
Corporation. But I think that this difference is caused by the 
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change of ownership hi Belfast from a Company to the 
Corporation. I consider that the ratepayers are very mach 
indebted to the Corporation for their forethought in the 
purchase of the gas-works ; and that Mr. Stelfox and his sub- 
ordinates are worthy of the thanks of all the gas consumers 
in the city for their economical management of the gas-works, 
when they can be supplied with gas at so low a rate as that 
which I have given. Of course,_ there is only one Belfast in 
Ireland. But I believe if the principle . adopted there were 
carried out all over the country, it would result in a benefit to 
the gas consumers generally of from 3d. to 8d. per 1000 cubic 
feet. So that I think consumers should look to this for their 
own advantage; for they would certainly effect an immediate 
saving, as I have said, of 10 per cent, or more on their gas 
accounts. 

I have endeavoured to place before you, in a simple way, my 
views on this question, supported by facts and figures which I 
believe to be indisputable ; and I shall be pleased to hear yon 
all express your opinions on the matter. I know that you will 
not all agree with me in my conclusions; but a healthy 
discussion will do good. For my own part, I have the greatest 
faith in the benefit that would result if my ideas concerning the 
gas supply of Ireland were to become accomplished facts. 

Discussion. 

The President said Mr. Williamson had placed the Associa- 
tion under a debt of gratitude by preparing and reading so ad- 
mirable a paper. The subject treated was one that he (the 
President) had never heard dealt with before. The speaker had 
put his views before the members in an able manner ; and he 
was sure the subject would give rise to a useful and profitable 
discussion. 

Mr. Featherstone suggested that the views of Mr. Valon, 
from his position as President of The Gas Institute, would prove 
interesting to the meeting. 

The President said the members would be delighted to hear 
Mr. Valon, if he would be good enough to address them. 

Mr. Valon said he had not expected that he would be asked 
to speak at the meeting ; but he would be glad of the opportunity 
of making a few remarks upon the subject dealt with in Mr. 
Williamson's paper. However, in order to be in a better 
position to do so, he would like to postpone his observations till 
those who desired to discuss the question had placed their views 
before the members. 
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Mr. Salmon expressed his admiration of the manner in which 
Mr. Williamson had treated his subject ; but he said he could not 
agree with him in the conclusions at which he had arrived. In 
his opinion, consumers were far safer in the hands of a company 
carrying on their business under the watchful care and super- 
vision of town commissioners or ^ corporation, than they were 
when the gas-worlcs were managed by these authorities. He 
thought the consumers were much more fairly treated by a 
company than by a corporation, because, in the case of the 
latter, there arose the question of the division of the spoils ; and 
the paraffin man claimed liis right to get as big a share of the 
profits as anyone else. Another argument in favour of his 
views was that, if the gas company were not in any way 
dependent for privileges on the town or city board, 
it would be found that they would extend their system 
considerably beyond the limit that would be observed if the 
lighting were in the hands of the local authority. This was his 
experience of both companies and corporations; and he had 
come to the conclusion that, as far as the interests of the con- 
sumer, at all events, was concerned, they were much safer and 
better off where the works were in the hands of a company than 
where they were under the control of a corporation. One great 
objection he had to gas-works managed by corporations was 
that these bodies changed their minds so often with regard 
to the management. In fact, changes in the control of the works 
seemed to be their principal hobby. The man in charge was 
sent about his business, and another was brought in, with the 
result that, in the great majority of instances, the new man 
discovered that everything had been going wrong under his pre 
decessor, and changes were the order of the day. In his (Mr. 
Salmon's) opinion, what was required in a great many cases was 
that a travelling engineer should be appointed to look after the 
plant — a course which he believed would be attended with 
most satisfactory results. These and many other things 
that had come under his observation from time to time, led 
him to the conclusion that a company gave a better and a 
cheaper light than a corporation, and that in every way the 
interests of the consumer were more satisfactorily conserved 
and looked after by a company than they would be by a local 
authority, whether town commissioners or a corporation. 

The Secretary remarked that the Association were deeply 
indebted to Mr. Williamson for his paper. This was a subject 
which was bound to raise discussion, and upon which it could 
hardly be expected that they would all be of one mind. One 
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thing, however, must be quite clear to every one, and that was 
that Mr. Williamson had certainly the courage of his convic- 
tions. He had given them a great many figures in support of 
his arguments ; and he (Mr. Whimster) had just been consider- 
ing them. They had all heard it said that figures could be made 
to prove anything ; and Mr. Williamson had made very good 
use of the figures he had cited to establish the position he had 
taken up. Figures, however, could be quoted that would very 
considerably shake the arguments of Mr. Williamson. He (Mr. 
Whimster) could point to one instance of an inland town where 
the gas-works were in the hands of a company, and where 
the gas was sold considerably cheaper than in a seaport town 
where the works were under the control of a corporation. He 
could not agree with Mr. WUliamson in what appeared to be his 
view of the question — viz., that the gas supply being in the 
hands of corporations was the El Dorado — ^the Land of Promise 
of the future. Corporations were fluctuating bodies, composed 
of men who were elected to a coveted position ; and when these 
men reached the goal of their desires, and found themselves 
representing the public on these bodies, they felt bound to justify 
the confidence that had been reposed in them by the votes of 
their fellow-citizens. It was their object to gain popularity; 
and there were different ways in which this was accomplished. 
The two principal, and perhaps the two easiest ways of justify- 
ing this confidence, of increasing their popularity, and of raising 
themselves in the public esteem, were, first of all, the reduction 
of taxation ; and, secondly, the reduction of the price of 
gas. Under such circumstances as these, whenever a cor- 
poration had a surplus, the members dealt with it in 
one of two different ways. They took the surplus away from 
the original purpose for which it was intended, and devoted it 
either to a reduction of the general taxation, or to the lowering 
of the price of gas to such an extent that, as a necessary conse- 
quence, the works would have to be starved in order to be in 
a position to pay their way at all. Under such circumstances, 
and with such a course of action, it was not hard to see that the 
result was a large expenditure, the capital account swollen to a 
terrible extent, and the concern burdened for the future. In the 
case of a company, the proprieters had a direct pecuniary interest 
in the undertaking, which the members of a corporation, either 
individually or collectively, did not possess. Any surplus which 
might be the result of the working of a company was conserved 
for their future needs ; and this surplus eventually helped them 
to tide over times of difficulty and danger, to keep their plant 
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well to th^ front in every way, and, in the matter of repairs and im- 
provements, to make the works equal to the demands they might 
have to meet. Under these circumstances, a company possessed 
that important desideratum — a moderate and uninfiated capital. 
The subject was, as he had said, one upon which there was 
sure to be a great deal of difference of opinion. They could 
not be all corporation men, neither could they be all company 
men ; and they all had their own ways of looking at this ques- 
tion, which he was glad Mr. Williamson had brought forward. 

Mr. Stormonth thought that, after the fierce onslaught which 
had been made upon the reader of the paper, it was time 
someone came to his assistance. One thing struck him in con- 
nection with the paper and the remarks it had elicited, and that 
was that Mr. Williamson had not made a single abstract state- 
ment ; whereas, in his (Mr. Stormonth*s) judgment, their worthy 
Secretary had made a number of them. Mr. Williamson's 
contention was that the interests of consumers were safer in 
the hands of corporations or town commissioners than they 
were in the hands of companies; and he had supported the 
position he had taken up by facts and figures which could not 
be controverted. It was all very well for Mr. Salmon to say he 
was sure that consumers were better and more fairly treated by 
companies than by corporations ; but had he produced a single 
fact or figure to prove the truth of his assertion ? No ; he merely 
made the statement, and adduced nothing in the shape of 
sfatistics in order to convince them that his view was right. 
What the consumer wanted was cheap gas ; and all the con- 
sumer was concerned about was the amount of his bill at the 
end of the quarter. He wished it clearly uuderstood that he 
did not endorse all the opinions Mr. Williamson had expressed 
in his paper — ^in fact, there were several statements with which 
he could not possibly agree for a moment. For instance, there 
was the Bill which Mr. Williamson had suggested ; and he (Mr. 
Stormonth) could only characterize the idea as a most remarkable 
one. He did not anticipate that any member of Parliament could 
be induced to take it in hand ; but if one was found who was 
foolish enough to do so, he would be laughed at, and deservedly, by 
all common-sense men. With regard to Mr. Salmon's statement, 
that a corporation or a board of town commissioners would not 
carry their lighting system beyond a certain limit, he thought 
that gentleman was labouring under a mistake. He (Mr. 
Stormonth) was under the impression that they were bound to 
do it. For the purposes of his argument, Mr. Williamson had 
compared Coleraine, the town with which he (Mr. Stormonth) 
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was connected, with Queenstown. Now, althoagh Queenstown 
was a much larger place than Colerame, the comparison was 
most favourable to the latter. Geographically speakings iwth 
places were very similarly situated ; and while in Queenstown 
gas was sold at 5s. per 1000 cubic feet, the rate in Coleraine 
was only 4s. 2d. (with discounts ranging from 5 to 10 per cent.). 
For this amount, good gas of i8-candle power was supplied to 
the public ; and the works were not in any way starved. He did 
not for a single moment deny that, under a corporation, there 
was a danger of the members mis-appropriating surpluses, 
by devoting them to other purposes than that for which they 
were originally intended. But, speaking of his own Board, the 
Coleraine Town Commissioners, he should say that, although 
he did not agree altogether with the policy of the Commissioners, 
it was a very wise one after all. Their policy was to reduce 
the capital as far as possible. Last year his works turned out 
13 million cubic feet of gas ; and they were as good as those to 
be found in any place of similar size. 

Mr. TuLLY inquired what was the original capital expended 
on the Coleraine works. 

Mr. Stormonth replied that this was a question which he was 
not in a position to answer. He might say, however, that the 
works were built in 1845 by the Town Commissioners. 

Mr. TuLLY said that, when a corporation obtained possession 
of gas-works, they rebuilt them altogether ; and, of course, they 
were then in a position to carry them on more economically. 
Speaking of his own works at Sligo, he found them in a state 
of dilapidation. There was a leakage of 65 per cent. ; and he 
could not purify the gas. If the exhauster was stopped, the gas 
went out at the hydraulic main. He had no scrubbers; and the 
plant generally was in a state of complete wreck. Of course, 
they had first of all to set to work to put the place in order ; 
and the Directors raised ;£'20oo on mortgage — stating that they 
could not give him any more. They at once went ahead, and 
spent ;i^4000. They substituted a steam-engine for the old gas- 
engine, put in scrubbers — in fact, remodelled the place 
altogether; but, even with what had been accomplished, he 
should consider that he had done good work if he brought the 
place into form in five years' time. The advantage possessed 
by corporations in the matter of gas supply was that they had 
plenty of money with which to put their works in order and 
keep them so. 

Mr. Waddell said that what struck him most forcibly, when 
listening to Mr. Williamson's paper, was the figures he had 
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qaoted to support his arguments ; and it appeared to him (Mr. 
Waddell) that they must refer to some years ago. He could, 
however, speak with certainty about his own works at New- 
townards ; and the figures given by Mr. Williamson with regard 
to them were incorrect. 

Mr. Williamson explained that he took the figures from the 
statistics for 1890. 

Mr. Waddell said he did not supply any figures with reference 
to his works. However, en the broad question, there were 
many instances that could be used as arguments on both sides ; 
but, as a general rule, he thought a local body representative 
of the people, such as a corporation or a board of town com- 
missioners had a little more sympathy for the public than a 
company. Speaking of his own town, the comparison of the 
works. before the Town Commissioners obtained possession of 
them, with the condition they were in now, was very much in 
favour ot the Commissioners. Previous to the transfer, the 
charge for gas was 6s. 8d. per 1000 feet, with a rent of 4s. a year 
for meters, whereas now it was 4s. ad. and no meter-rent ; and when 
percentages, &c., were taken off, the charge was brought down 
to something like 3s. yd. to the larger consumers. This looked 
very well for the Commissioners ; but the same men who had 
formerly been connected with the management of the Gas Com- 
pany were now members of the Board of Commissioners. 

Mr. Salmon agreed with Mr. Waddell that the figures given 
by Mr. Williamson must be old, as they certainly did not corre- 
spond with the true figures in some cases with which he was 
himself acquainted. 

Mr. K. Merrilees (Castleblaney) thought it would have been 
of great assistance to the members in considering this matter 
if they could have had before them the price of coal in the 
different places alluded to in the paper, and the cost of its 
carriage. 

Mr. Williamson said he could not give infornjation of this 
character. 

Mr. TuLLY considered it would have been an advantage if 
Mr. Williamson could have given a short history of the gas- 
' works in each of the towns to which he had alluded. 

Mr. Williamson said he had furnished all the information 
with regard to the different places that he could possibly obtain. 
As to the figures he had cited, the accuracy of which had been 
questioned, all he had to say was that he obtained them from 
the statistics for 1890, which were the only ones at present 
available. 



1 
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The Secretary, referring to the statement of Mr. Waddell 
that he did not supply any figores, said that, if managers did 
not send in their statistics, they must take the consequences. 

Mr. Valon said the question raised by Mr. Williamson's 
excellent paper, which had been so ably discussed by the mem- 
bers who had spoken — ^namely, as to which management was 
best, that of a corporation or that of a company — ^was a very 
vexed one among gas men. It at once resolved itself into two 
parts — first, were the consumers better off; and, secondly, were 
the managers better o£f ? The interests of the consumers and the 
managers did not always run together; and the question had 
therefore to be considered in a twofold aspect. It was possible 
for the manager to be well off under a corporation, and the con- 
sumers to be badly off, and vice versd ; and the same remarks 
applied to consumers and managers who were under the control 
of companies. In considering this question, they must start, in 
the first instance, with the conviction that there was something 
to be said on both sides. In certain cases, the consumers were 
better off under corporations ; in others, under companies. It 
was the same with managers. He was a corporation man ; 
but he was also a company man. He was engineer for both 
corporations and companies ; and at Ramsgate (his own place) 
he was under the Corporation, who had control of both the gas 
and the water supply. This being the case, he thought they 
would allow that he was in a position to look at the subject from 
an impartial and unprejudiced point of view. They should not, 
in trying to do justice to corporations, at the same time do 
injustice to companies ; neither, on the other hand, should they, 
in trying to be just to companies, be unjust to corporations. He 
knew certain companies — ^perhaps it would be better not to 
mention names, but he could do so if the members desired it — 
that served the consumers quite as well as it was possible for 
any corporation to do. Speaking only of England, because he 
did not know much about the economy of things in Ireland, he 
thought it must be admitted that corporations, as a general 
rule, served their consumers better than companies. They all 
knew that the former made large profits; and these were 
dealt with sometimes judiciously, at other times injudiciously. 
It should be remembered, however, that where works were 
erected and controlled by a corporation, the rates were made 
responsible for the cost both of erection and maintenance ; and 
therefore, while it was fair that the consumer should get his just 
share of the profit, it was not fair that he should get it all. 
Under such circumstances, the profit should, with all justice. 
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be fairly divided between the consumer and the ratepayer. The 
ratepayer was certainly entitled to something, because, in case 
of a loss in the working, it would fall as a charge upon the rates. 
It did not, therefore, require any argument to prove that it was 
right and just that the ratepayer was entitled to consideration 
in the division of any surplus or profits resulting from the works. 
He had in his mind instances of corporations who dealt with 
their profits in this equitable style : The gas was sold at a fairly 
low price ; and at the end of the financial year, the balance of 
profit was fairly divided between the consumers and ratepayers. 
To take a case, let them suppose that, at the end of a year's 
working, a corporation had from their gas-works a profit balance 
of ;f 5000 — any figure would do ; but let them take ;f 5000. In 
dealing with this sum, half of it would be given to the district rate 
or other fund for the benefit and relief of the general rate upon 
the community ; and the other half returned to the pocket of each 
of the consumers, in proportion to the quantity of gas consumed 
during the year. In his opinion, this was the fairest and most 
equitable way of dealing with the profits of any gas-works con- 
trolled by a corporate body. Was it a just thing to find a cor- 
poration transferring the entire profits of the gas undertaking 
to such purposes as the improvement of the city and the 
erection of large halls and other buildings ? Speaking for him- 
self, he did not think it was. He- considered that this was not 
the proper way to dispose of the profits resulting from the cor- 
porate management of gas-works. Speaking of the interests 
of the consumers, he believed there could be very little doubt 
that, as a general rule, they received more benefit, and were 
generally better off, under a corporation than they were when 
the supply of gas was in tlie hands of a company. With regard 
to Mr. Williamson's suggestions as to the transfer of gas-works 
from companies to corporations, there could be no disputing 
the fact that it would pay corporations very well if the com- 
panies could be induced to come forward and say they would 
consent to the transfer of their property at the very lowest pos« 
sible cost. He remembered one case in which a corporation 
bought the gas-works from a company, paying the latter for it 
from ;£'i 80,000 to ;f 200,000, which was at the rate of eight times 
the original invested capital; and notwithstanding this very 
large sum, the corporation, on gaining possession of the property, 
were able, in the course of time, to re-construct the entire works, 
reduce the price of gas, and at the end of every year to leave a 
large margin for the benefit and relief of the general rates. 
This was a case with which he was personally acquainted — 
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one in which the corporation concerned were dealt with by the 
selling company as hardly as possible ; and still they were 
able to do all he had stated. So much for the question of the 
interests of the consumers under corporations and companies. 
He now came to the consideration of the second branch of the 
subject — namely, the management. In discussing the question 
as to whether managers were better off under corporations 
or companies, he must again remark that there was some- 
thing to be said on both sides. In his own experience* 
he had known careless directors of companies and careless 
members of corporations ; and, on the other hand, he had met 
directors and corporations who were most zealous in the dis- 
charge of their duties, and in looking after the interests com- 
mitted to their care. Speaking first of all of corporations, the 
difficulty with regard to them was that they were a shifting 
body. They might get a very good man whom they desired to 
keep ; but they could not, and he would go away. Then, again, 
they might get a very bad one — a man who was always meddling 
and interfering at the wrong time and place ; and they would 
desire to get rid of him. But here again they failed ; and the 
objectionable man remained on. It should be remembered 
that they had to deal with a man as part of a body, not as 
an individual. There were men who sought positions on cor- 
porations, actuated by a desire to do some good for the public ; 
and therefore they should give them credit for the best of in- 
tentions. As a general rule, men who came forward with 
honesty of purpose usually succeeded in the end. To sum up 
his experience, he thought that, where a gas undertaking had 
been fairly purchased, properly conducted, and the manager 
enjoyed full and legitimate freedom, it could not be disputed that 
works which were controlled by the representatives of the public 
in the interests of the people, must be much better than those 
controlled by a company primarily in their own interest. 

Mr. Williamson, in reply, thanked the different members 
who had spoken for the complimentary terms in which they had 
referred to bis paper, and he expressed the pleasure he felt at 
the useful discussion which he had opened. Remarks had been 
made with regard to the accuracy of his figures ; and in this 
connection, he desired to say that he had no very great interest 
in the selection of the figures to support his arguments. It 
was through the kindness of Mr M*Callum that he had been 
able to quote the particulars from the statistics of 1890. He 
had been greatly struck with the comparison of the price of gas 
under corporations and companies ; and it proved to him that 
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benefits were to be derived from corporate management that 
could not be obtained from companies. Corporations had no 
dividend to pay ; and therefore the money went to the reduction 
of the price of gas. With regard to the remarks of the Secre- 
tary, if any gentleman could speak with authority on behalf 
of companies, Mr. Whimster could. In Armagh that gentleman 
supplied the consumers with gas at a very cheap rate, con- 
sidering the circumstances under which he had to work,. and 
the difficulties with which he had to contend. When he (Mr. 
Williamson) advocated the purchase of gas undertakings by 
local authorities, his reason was that the capital would be 
reduced in this way. The money which would otherwise go to 
pay the dividend would be more than sufficient to meet the 
instalments of the sinking fund; and in course of time, the 
works would become the sole property of the ratepayers. He 
thought Mr. Valon had put the matter very fairly before the 
meeting ; and he was glad that a gentleman whose opinions were 
entitled to such weight and attention, was in favour of the 
corporate management of gas undertakings. 



The next item on the agenda was a paper entitled " Sketches 
of Furnaces, and Utilization of the Waste Heat,*' by Mr. W. B. 
Featherstone ; but it was explained by the Secretary that this 
gentleman was not in a position to read it. 



Mr. T. Frizelle (Holy wood) then read the following paper : — 

THB MANUFACTURE OF SULPHATE OF AMMONIA IN SMALL 

GAS-WORKS. 

As the present is a rather critical time for small gas-works, 
principally owing to the advance in the price of coal and the 
competition of other illuminants, I have thought that a few 
words in regard to working up some of our residuals might be 
acceptable, by bringing under your notice a source of revenue 
from what may at present be a nuisance, or at least a difficulty 
to get disposed of — I mean, of course, ammoniacal liquor. Now, 
I am acquainted with small gas-works where the managers find 
it hard to know what to do with their Uquor. They are at a 
considerable distance from chemical works, and they have no 
plant for treating the liquor themselves. Besides, the railway 
rates are so high that some of the chemical companies will 
scarcely pay carriage on it, although they have it pumped into 
barrels free of cost Unfortunately, our farmers and market 
gardeners are not aware of the great value of it to crops, or 
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of the amount they pay for it when purchasing it mixed n 
chemical manures. 

I believe the first cost of the apparatus deters a good many 
managers from embarking in the manufacture of sulphate of 
ammonia. A few words regarding the way in which I went 
about getting up a small plant may, therefore, be of service to 
the uninitiated. About two years ago, seeing that coals had a 
tendency to advance in price, I was anxious to make up in some 
measure, if possible, the extra expenditure thus entailed ; so I 
decided to try the manufacture of sulphate. I wrote to different 
makers of plant, giving the quantity of coals carbonized per 
annum, and other particulars. The prices quoted were very high 
for small gas-works ; but I have no doubt the apparatus was 
good. However, I visited a few works where sulphate manu- 
facture was carried on ; and I must here acknowledge my in- 
debtedness, among other gentlemen, to our worthy President 
(Mr. Ross), and also to Mr. Nisbet, of Portadown, who were 
very kind in answering all inquiries. On my return, I decided 
to collect the materials for plant, and obtained a second-hand 
steam-boiler to act as a still. As I required a settling-tank, I 
purchased a ship*s water-tank which holds upwards of 1500 
gallons. The saturator, 4 ft. by 4 ft. and 3 ft. deep, is made of 
2^-inch plank firmly bolted, and lined with pure chemical lead, 
14 lbs. to the square foot — ^the joints being all burned by a lead 
burner (it was constructed under my own supervision) ; also a 
draining-table 4 ft. by 4 ft. 6 in. and 6 in. deep, covered with 
6-lb. lead ; and a salt store. This is a comer of the sulphate- 
house floored with ij-inch timber 12 ft. by 6 ft., and sheeted 
5 ft. high round thp wall with i-inch sheeting. The floor is 
covered with sheet lead, 4 lbs. to the square foot, and has a fall 
to one comer, where a small tank is placed to receive any liquid 
draining from the salt. Wood sheeting is laid on the salt store 
floor, as sulphate does not dry well on lead; besides, the 
shovel would cut the lead if it were not covered. 

The sulphate-house is part of the purifying-shed partitioned 
off; and it adjoins the retort-house, where the still is built in an 
old single-retort bed. The flue from the still is carried into the 
retort -stack ; and the sulphuretted hydrogen from the saturator 
is also conveyed into the main flue and burned. Lime is let 
into the still through a little tank in the shape of a wet-meter 
case. A jet of steam is connected to the still, for the purpose 
of agitating the liquor after the lime is let into it. The steam 
also assists in driving ofl* the ammonia. A catch-box is placed 
between the still and the saturator, to prevent any liquor from 
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flowing into the latter. This catch-box is an ordinary gas-well 
or s3rphon-box. The settling-tank is erected in the yard, at an 
elevation to command the still ; and a 3i-inch Archimedean 
pump is used to raise the liquor from the tar-well into the settling- 
tank. The whole apparatus cost less than £$$ ; and up to the 
present time it has required no outlay for repairs. 

Now with regard to the result. We have been working the 
plant for the two years ending in May of this year. In the first 
year we carbonized 734 tons of coal, and made 7 tons 8 cwt. 
3 qrs. 7 lbs. of sulphate, or about 22^ lbs. of sulphate per ton of 
coal. This was sold at ;('ii los. per ton, equal to £Ss us. 4d., 
less £^ for the licence and ;£'i7 14s. ixd. for vitriol and coke; 
leaving £64 i6s. sd., or slightly over is. gd. per ton of coal. 
Last year we made a little more. Carbonizing 739 tons of coal, 
we made 8 tons 5 cwt. of sulphate, or 25 lbs. per ton of coal. 
This was sold at ;£'ii per ton, equal to £go 15s., less the cost of 
the licence, vitriol, &c., ;^23 ; leaving a profit of ;£'67 15s., or almost 
IS. lod. per ton of coal. 

I am of opinion that distillation should be carried on with our 
liquid residuals so as to cover the primary products at the place 
where the residuals are produced; and the foregoing proves 
that it pays to make sulphate even in a small gas-works. I 
should say that works carbonizing from 300 tons of coal up- 
wards (at least) should manufacture sulphate of ammonia. 

Discussion. 

The President, in inviting discussion, remarked that the 
subject dealt with by Mr. Frizelle was one of great importance to 
the members of the Association ; and it had been treated in a 
practical and interesting manner. 

Mr. Stor MONTH said he had had some experience in the rnanu* 
facture of sulphate of ammonia; and he had listened with 
some considerable attention to the paper which had just been 
read. Much had been written and spoken on the subject of the 
manufacture and disposal of sulphate ; and it was astonishing 
that the working up of ammoniacal liquor was not more general. 
From statistics he found that, out of a hundred gas-works in 
Ireland, eighteen only made sulphate. This was all the more 
remarkable because the greater number of gas-works in Ireland 
were small or medium sized, and in the majority of cases far 
removed from chemical works ; so that the carriage which would  
be charged for conveying the liquor from one point to another 
would be in excess of the total sum realized on the finished 
product. The carriage between Coleraine and Belfast on the 
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quantity of liquor required to make one ton of sulphate amounted 
to £/^ los. Consequently, it would hardly pay a sulphate manu- 
facturer to take liquor such a distance. When sulphate fell in 
value some years ago, they reverted, in Coleraine, to the plan 
of disposing of the liquor to surrounding farmers ; but they 
were not always in a hurry to remove it, and then he was com- 
pelled to run the surplus into a neighbouring river. This was 
not satisfactory ; and, on thinking over the matter, he resolved 
to enter upon the manufacture of sulphate. A small plant was 
erected; and in October, 1887, operations were commenced. 
Since that time — that was to say, within three-and-a-half years 
— they had carbonized 4669 tons of coal, and had made 54 tons 
II cwt. I qr. of sulphate of ammonia, and the revenue they had 
realized from it was ;f589 6s. id. To make this quantity, 
they had purchased 53 tons of sulphuric acid, at a cost of 
;fi57 13s. iid. ; and the other items of outlay, including fuel, 
labour, &c., he estimated at the utmost limit to be about ;f8o. 
Thus it would be seen that, by entering on the manufacture of 
sulphate, the Commissioners had realized a handsome profit. It 
also demonstrated that the manufacture of sulphate was more 
profitable than the plan of disposing of the liquor to farmers. 
He certainly did not agree with Mr. Frizelle that any kind of 
apparatus was good enough to make sulphate. Why should 
they adopt an ancient system when modern appliances were at 
hand ? Modem engineers would never dream of erecting such 
an apparatus as Mr. Frizelle had described. Old boilers of the 
class mentioned were numerous, and could be bought cheaply 
enough; but this was because they were not monuments of 
economy—rather the reverse. He would not advise any mem- 
ber of the Association to have anything to do with them. If 
anyone wanted to enter upon the manufacture of sulphate, the 
advice to adopt was, get new plant simple in construction and 
easy to work. At Coleraine he had got on fairly well with the 
plant erected there. But, after all, sulphate making was an ex- 
tremely simple process. After a time it readily adapted itself 
to the routine of the works, and it greatly enhanced the profits. 
His plant cost ;f 150 ; but, of course, there was the building in 
addition. He was somewhat astonished that Mr. Frizelle should 
turn his waste gases into the main flue. That would not be 
tolerated at Coleraine, and, he understood, was not permitted 
since the passing of the Alkali Act. Mr. Frizelle had been at work 
for only two years, and he had obtained good results ; but he 
(Mr. Stormonth) was satisfied that before many years had elapsed, 
he would be sorry he had not put down new plant. He knew of a 
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town within a short distance of Belfast where plant of this de- 
scription had been erected, and it had to be given up. 

Mr. Salmon said he had been much interested by the paper, 
and was determined to give the manufacture of sulphate a trial 
in his own works. He would commence in the same way as Mr. 
Frizelle, and with similar apparatus ; and when he had made 
some money, he would buy good plant. 

Mr. Williamson thought it would be a good idea if the larger 
gas-works made an arrangement with the smaller ones around 
them by which the manufacture of sulphate could be carried on 
in the more important places. Mr. Stormonth, and others who 
were situated like him, could do so ; and he was sure the arrange- 
ment would prove profitable to all parties. 

The Secretary remarked that, in his opinion, papers such as 
that read by Mr. Frizelle were exactly what was required to 
make their proceedings profitable and instructive to the 
members. He must confess that he was much surprised at 
the figures Mr. Frizelle had placed before them. It was very 
creditable, he thought, that that gentleman should have been 
able to attain such satisfactory results, particularly when they 
kept in mind the modest character of- the plant he had 
described. He had succeeded in doing much better than 
others who were a great deal more advantageously circum- 
stanced, and who possessed the most complete plant to be had. 
He (Mr. Whimster) impressed upon gas managers the value 
and utility of manufacturing sulphate. He advocated it very 
strongly; and he thought they should even go farther than 
that. He not only boiled his ammoniacal liquor, but also his 
tar, and extracted the naphtha from it. After distillation, the 
tar was in a much better condition for sale, or for being burned 
in the furnace, than it was in its crude state. By these means 
they gained the naphtha, for which a good price could be ob- 
tained ; and the result was to make the tar thus treated a far 
more valuable commodity. 

Mr. Stears asked Mr. Frizelle if he used lime in the manu- 
facture of sulphate. 

Mr. Frizelle replied that he did. 

Mr. Stears said the results obtained were most satisfactory, 
in fact, quite as good as if Mr. Frizelle had had at his command 
the most elaborate and expensive apparatus. 

Mr. Frizelle said, before the discussion terminated, there 
was just one point upon which he desired to make a remark, 
and that was with reference to the escape of the sulphuretted 
hydrogen through the main flue. The Inspector csdled upon 

R 2 
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him on two occasions, and expressed himself perfectly satisfied 
with the arrangement. 

Mr. Salmon supposed that there was a very high shaft. 

Mr. Frizelle : Not exceptionally high — ^about 36 feet. 

Votes of Thanks. 
The usual votes of thanks were then accorded to the Pre- 
sident and the other officials for their services during the year, 
as well as to Messrs. Williamson and Frizelle for their papers. 
The acknowledgments of the members to the Town Clerk of 
Belfast (Mr. S. Black), for his kindness in granting them the free 
use of the Town Hall for their meeting, were also expressed in 
a similar manner. 



The members then proceeded to the gas-works, where they 
were most courteously received, in the absence of the Engineer 
and Manager (Mr. J. Stelfox), by Mr. Sharp, his assistant, and 
were shown over the establishment; the Claus purification 
plant, which has been erected there (but was temporarily out of 
action), being explained. At the close of the visit, the members 
dined together at the Castle Restaurant, Queen's Arcade. Mr. 
R. Ross occupied the chair; Mr. W. S. Stormonth being in the 
vice-chair. 



MANCHESTER INSTITUTION. 

QUARTERLY MESTINa, AUG. 20. 

This Meeting was held at Birkenhedd. An exceedingly in- 
ieresting programme had been arranged ; and the attendance of 
members and friends on the occasion was one of the largest on 
record. Most of the party assembled at the Central Station, 
Manchester, and journeyed by the 10.30 a.m. train to Liverpool, 
where they were joined by others, and were cordially received 
by the President (Mr. T. O. Paterson, Assoc. M. Inst. C. E., Gas 
Engineer of the Birkenhead Corporation) and the Chairman of 
the Birkenhead Corporation Gas and Water Committee (Mr. H. 
Bloor). Waggonettes conveyed the whole of the party from 
the station to the landing-stage, whence they proceeded by the 
ferry to Birkenhead, 

An Ironclad in Construction. 

On arriving at Birkenhead, a visit was paid to the ship- 
building yard of Messrs. Laird Bros., where the ironclad 
ihe Royal Oak was being built for the Government. Mr. Henry 
Laird having given the visitors a cordial welcome, they were 
conducted over the new vessel by Mr. M*Culloch, Mr. Gibson, 
.and Mr. Simpson, three of the chief employees. 

Before leaving the works, Mr. J. Chew (Blackpool) proposed 
a vote of thanks to Messrs. Laird Bros., for their kindness in 
permitting the visit. As Englishmen, they were, he remarked, 
all proud to know that there were private firms in the country 
capable of undertaking a contract so heavy as that involved 
in the construction of a ship of the size of the Royal Oak. 
It reflected the highest credit upon Messrs. Laird and their 
staff that they could do work like this, and do it quickly. 

The vote of thanks having been carried by acclamation, 

Mr. Henry Laird briefly acknowledged it ; and said the firm 
had been very glad to receive a visit from a representative body 
like the Manchester District Institution of Gas Engineers. 

Visit to the Gas-Works — Coze's Inclined Retorts. 

' Conveyances were again waiting for the party as they left 

Messrs. Laird's place ; and in a few minutes they were at the 
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Corporation Gas- Works. Here Mr. Bloor offered them a hearty 
welcome in the name of the -Gas and Water Committee. The 
Committee and their Engineer (Mr. Paterson), he said, worked 
most harmoniously together ; and they were proud of the fact 
that they produced excellent gas of 20-candle power, and sold 
it during the last year without any increase in the price — in fact, 
with a slight reduction. 

Under the guidance of Mr. Paterson, Mr. Bloor, and the 
members of the Committee, a tour was then made of the works. 
In the meter and governor house, there was a new meter jast pirt 
up by Messrs. Braddock, of Oldham, with a capacity of 100,000 
cubic feet per hour. A conspicuous feature of the works was an 
elevated tower, into which the tar and liquor were pumped, and 
from which they flowed to the river level for shipment* Bat most 
interest attached to the experiment which was being made 
with the Coze system of inclined retorts. Mr. Paterson had 
at the time of the visit four settings on this principle, or 28 
mouthpieces in all. The retorts were 11 ft. 6 in. long ; and twa 
or three were drawn and re-charged, in order that the mem< 
bers might see them in actual work. One very notice- 
able fact was that the men drawing the retorts were much 
cramped for room. Mr. Paterson explained that the settings were 
put up in accordance with the plans of the Company ; but if any 
extensions were made of inclined retorts, far more space would 
be allowed for working them. They had experienced some 
difficulties which they did not expect to find, especially in 
charging the retorts. The shoot at th& top, which passed the 
coal into the retorts, had a tendency to become clogged ; and this 
had caused trouble with the men, and led to additional expense 
in working. He believed that this difficulty would be overcome ; 
and if it were, the system would be very successful. They had 
no trouble in getting good heats. This, indeed, was obvious ; 
for the retorts drawn were of a good heat, and the charges well 
burnt off. Mr. Paterson's settings had been exceedingly well 
built. The very finest material had been used in the combustion- 
chambers ; and the result of the three months* working was ta 
show that in this respect a wise policy was adopted. In an 
adjoining retort-house, there were three beds of regenerator 
furnaces ; and the house was being laid out with a view to th» 
adoption of hand machinery when the whole of the beds were- 
erected. Some of the settings there had been working for twelve 
months, and stood as straight as a line. 

The Luncheon. 

From the gas-works, the party proceeded to the Town HalU 
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where they were invited to lunch with the Gas and Water 
Committee. After luncheon, a number of toasts were proposed 
and duly honoured. 

Business Meeting. 

The business meeting of the Institution was subsequently held 
in another room of the Town Hall. 

The President expressed his thanks for the excellent attend- 
ance. He said although Birkenhead was a modem borough, it 
had an ancient foundation. A ferry had existed across the 
Mersey river for 1200 or 1300 years ; and it had continued until 
it had come into the hands of the Corporation. 

New Members. 
Mr. W.T. Goodwin, Manager of the Congleton Gas-Works, was 
proposed as a member of the Institution by Mr. T. Newbigging 
(Manchester), and seconded by ir. H. S. Norfolk (Leek) ; 
Mr. J. T. G. Cranshaw, of Tyl. sley, was proposed by Mr. J. 
TiMMiNS (Wigan), and seconded by Mr. A. T. Fletcher 
(Leigh) ; and Mr. W. Taylor, of Glossop, was nominated by 
Mr. T. DuxBURY (Darwen), and seconded by Mr. S. S. Mellor 
(Northwich). These gentlemen were all elected. 



Mr. T. Newbigging (Manchester) then read the following 
paper on 

differential rates. 

When all the circumstances bearing on the question are con- 
sidered, it appears such a reasonable and fair thing to make a 
difference in the charge for gas inside and outside of the limits 
of a town, that the view that there should be such a difference 
needs only to be stated to receive general acceptance. Singu- 
larly enough, however, the question as to whether or not there 
ought to be a difference in price provokes much difference of 
opinion. Every now and again we read or hear of an agitation 
being promoted in such-and-such a place for the abolition of the 
differential rate. Sometimes there is a shadow of justification 
for the claim of equal rates ; but usually these agitations are not 
founded on reason. 

Let us look into the subject. Take, for example, a town of 
considerable size. It covers an area which is thickly populated. 
There are streets in all directions, with dwelling-houses shoulder 
to shoulder ; shops and warehouses of every kind abound ; work- 
shops and manufactories are numerous. Open spaces, alas ! are 
fewer than is desirable. Evidently, in such a place there is a 
heavy consumption of gas within a comparatively small area. 
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This consumption is (say) at tlie rate of 5 million cabic feet per 
mile of main per annum. The gas-works belong to the town ; 
and, besides supplying the inhabitants thereof, the main-pipes 
ramify out beyond the town limits into wide districts — it may be 
on one or two sides, or on every side of it. These outl3ring dis- 
tricts are largely residential. The houses, as a rule, staind apart ; 
and there are often gardens to them, back and front. The 
population on an equal area is not one-half or one-quarter what 
it is in the town. There are not many shops, and but few ware- 
houses ; and there is an absence of manufactories. The con- 
sumption of gas per mile of main is light as compared with the 
other ; amounting (say) to 2^ or 3 million cubic feet per annum. 
Here the unaccounted-for gas is necessarily higher ; the capital 
expenditure is heavier in proportion to the consumption ; and 
the expense of maintenance is more. It is clear, therefore, that 
the cost of distribution in the out-districts is greater, and the 
profit per 1000 cubic feet considerably less, than it is within the 
borough. This is not an imaginary case that I am putting, but 
one founded on actual circumstances within my knowledge. 

Again, the ratepayers in a town owning its gas-works have to 
provide the capital for the hereditament as well as the working 
capital, and bear the risk contingent on the undertaking as a 
mercantile concern. Due cogni2ance must be taken of a fact of 
this kind. True, some of us believe that there is no real risk in 
the possession of a gas-works managed with care and diligence. 
That, however, is a point upon which, whatever may be our 
opinion, we have no right to dogmatize in connection with the 
subject of differential rates. If there is a risk (and a prudent 
administrator will assume that there is), the ratepayers have to 
encounter it ; and, at all events, it is a legitimate argument to 
use. I go further than that, and say that if justice is to be done 
as between the inside and the outside consumer, the possible 
risk must not be left out of consideration. 

According to the latest parliamentary returns, I find that 
there are in the United Kingdom 59 statutory companies and 
35 local authorities charging differential rates ; the amount of 
the difference varying from 2d. to 2s. 6d. per 1000 cubic feet. 
Of these, 20 have no maximum price fixed (14 of the number 
being companies under the sliding scale); 38 have only one 
maximum ; and 36 a maximum within the town limits, and tvro 
or more for the outside districts. 

It has been contended that where there is only one general 
authorized maximum, the charge for the gas should be uniform 
over the area of supply both inside and outside the town. How 
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such an argument can be sustained I fail to see. It does not com- 
mend itself to my judgment as being at all conclusive; and if a 
case founded upon it should ever be stated for the consideration 
and decision of the Superior Courts, I have no doubt in my own 
mind that its falsity would be made manifest. The argument 
carries absurdity on the face of it. it is tantamount to saying 
that the owner of the undertaking should be compelled to supply 
gas at a loss. 

In one or two recent instances, the right to charge a differen- 
tial rate has been withheld by Parliament — ^notably in the case of 
the Oldham Corporation and the outlying townships, which are 
supplied with gas by the Corporation. But there were special 
circumstances here that helped to justify that decision. The 
Corporation have one gas manufacturing station situated in one 
of the out-townships, and they were seeking powers to establish 
an important station in another of the out-townships. It could 
scarcely be hoped that, under the circumstances, they could 
reasonably continue to charge a higher rate for the gas that was 
produced in the centre of the outside consumers* district, who 
had, moreover, to tolerate the existence of a gas-works at their 
very door. Clearly, this was a case where a " give-and-take '* 
policy could be urged with some show of reason. But even in 
an extreme instance such as this, there is room for question 
whether, after all, the decision of our legislators was according 
to strict justice ; and certainly it can never be put forward as a 
precedent to be followed in places where the conditions are 
altogether different. 

The circumstance that it is the juxtaposition of a sparsely 
populated district to a large and thickly-populated town which 
enables the former to obtain its gas supply at a reasonable price, 
is often overlooked or wilfully ignored ; and it would appear in 
some instances that nothing but the bitter experience of having 
to manufacture and sell their own gas at an enhanced price will 
teach ambitious out-districts the wisdom-lesson that some of 
them sorely need. I am no advocate for the harvesting, by local 
authorities, of exorbitant gas profits to go in reduction of the 
rates. So far from that, I have, in season and out, declaimed 
against the practice, which is as unfair as it is unsound and un- 
wise. But it would be more grossly unfair to recognize the claim 
of the consumers of any out-district to have their legitimate gas 
charges reduced at the expense of the consumers within the 
limits of a densely-populated town. 

If, in places where a differential rate prevails, it can be shown 
that the price exacted, as compared with the price within the 
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borough limits, is in excess of what reasonably ought to be 
chained, then undoubtedly the outside consumers have a legiti- 
mate grievance. In such a case, a prudent gas committee 
would take steps to remove the ground of complaint, by adjnst- 
ing the price to meet the circumstances. But, otherwise, they 
would be well advised in refusing to be influenced by unreason- 
able demands. 

On the motion of Mr. I. Carr (Widnes), seconded by Mr< 
W. R. Chester (Nottingham), it was decided to postpone the 
discussion of the paper till the next meeting. 

Votes of thanks were then accorded to the Gas and Water 
Committee, and to the Town Council in general, for the hand- 
some manner in which they had entertained the Institution! 
to Mr. Newbigging, for his interesting paper; and to the Pred- 
dent, for the manner in which he had occupied the chair an 
conducted the whole of the proceedings. 

The meeting then ended. 

Subsequently the members proceeded In one of the Corpo- 
ration's steamers to Eastham, and, by permission of Mr. E. 
Leader WilUams, C.E., the Engineer of the Manchester Ship 
Canal, walked round the docks at the entrance to the new 
water-way. Tea at the Eastham Ferry Hotel was followed 
by a journey back to Liverpool by the steamer. The 
programme was gone through without a hitch of any Idndi 
and the members and friends present were once more Indebted 
to the Honorary Secretary (Mr. Melior) and the Committee for 
an admirably- arranged meeting. 
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SOUTH-WEST OF ENGLAND 

ASSOCIATION. 

HALF-YEARLY MEETINCt, SEPT. 8. 

This Meeting was held at Weymouth — Mr. S. W. Durkin, of 
Southampton (the President) in the chair. Before the business 
commenced, some of the members visited the gas-works. By 
the kindness of the Directors of the Company, luncheon was pro- 
vided at the offices, where the meeting was subsequently held. 

A Welcome to the Town. 

The President, having taken the chair, introduced to the 
members the Chairman of the Gas Company (Mr. Alderman 
Thomas) and one of his co- Directors, Mr. Alderman Robbins. 

Alderman Thomas said he wished to express the pleasure the 
Directors felt at the Association selecting Weymouth for their 
meeting that day. It was to their Manager (Mr. Lowe) that 
they owed entirely the success of the Company; and any 
compliment paid to him was always much appreciated by the 
Directors. 

Alderman Robbins having also expressed the gratification it 
gave him in meeting the members, 

The President said that, on behalf of the Association, he had 
to thank the Chairman and Alderman Robbins for the kind 
words they had uttered in welcoming the members. 

Minutes of Last Meeting. 
On the suggestion of the President, the minutes of the last 
meeting were taken as read. 

A Vote of Condolence. 
The President said that the next business was the passing of 
a vote of condolence to the family of their late friend, Mr. Henry 
Cockey ; and the resolution he had to propose was as follows : 
** That this meeting desires to express a feeling of sincere regret 
on the decease of the late Mr. Heniy Cockey, and to record the 
great esteem and respect entertained for that gentleman as one 
of the founders and Past- Presidents of this Association ; also to 
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convey a vote of sympathy and condolence to his saiviving 
relatives." 

Mr. T. Hardick (Salisbury) seconded the motion ; and it was 
passed by the members silently rising. 

Annual Accounts. 

The Secretary and Treasurer (Mr. Norton H. Humphiys, 

of Salisbury) then presented his statement of accooots for the 

twelve months ending Aug. 31. They showed that, after meeting 

all expenses, there was a balance in hand of £18 los. zd. 

On the motion of the President, seconded by Mr. T. W. R. 
White (Sherborne), the accounts were adopted. 
New Membe|(9. 
The President then proposed, Mr. A. V. Daniel (Portishead) 
seconded, and it was unanimously agreed, that the following 
gentlemen should be accepted as memtters of the Assodation : 
Mr. J. Robh, of Cinderford ; Mr, P. Brace, of Monmoath ; Mr. 
W. Stagg, of Bristol; Mr. F. Vince, of Trowbridge; and Mr. 
W. Lowe, of Weymouth. 

Election of Off ice -Bearers. 
Messrs. W. H. Brinkworth (Chippenham) and T. Giles 
(Bridport), who had earlier in the proceedings volunteered to act 
as Scrutineers of the voting- papers for the election of officers, 
presented their refiart. It showed that the following gentlemen 
had been chosen to fill the various positions; — 
President. — Mr. D. Irving, of Bristol. 
Vice-President.— Mr. E. C. Riley, of Swindon. 
Hon. Secretary and Treasurer. — Mr. Norton H. Humphrys. 
Auditor. — Mr. W. Higgs, of Basingstoke. 
Members 0/ Committee. — Mr. J. Nicholls, of Crewkeme; Mr. 
W. Parlby, of Hereford; and Mr. Frank Osmond, of 
Dorchester. 
Mr. Irving and Mr. Rilev briefly thanked the members. 
A Few Remarks from the President. 
President saidiie saw by the agenda that be had to make 
emarks. He would, in the first place, say he had been 
g of giving notice of a resolution to alter the rule as to 
ing meeting, so that it might be held a little later. The 
art of March came Just prior to the spriog meter-taking; 
if they altered it, they must fix a day which would be 
lent after that work was over. Redid not propose to give 
id address on this occasion, as he considered that one was 
it in a year's ofEice. He might say, however, that in gas 
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manufacture a sort of revolution was now going on. Whether 
the cumbrous methods in use would be continued, it was not for 
him to say ; but there was evidence of other means being adopted 
to generate a large volume of gas in a much simpler manner 
than they were in the habit of doing at the present time. 

Place of Next Meeting. 
It was decided, on the motion of the President, seconded 
by Mr. White, that the next meeting should be held at Bristol. 

Mr. D. Irving then read the following paper : — 

THE STOREAGE OF COAL IN GAS-WORKS. 

The subject of storing coal in gas-works has for some time 
been engaging the attention of gas manufacturers, and is one 
of such importance to every member that I trust no apology is 
needed for bringing it before this Association. 

It is doubtless the sincere aim of all gas engineers and 
managers to produce and deliver to the consumer good and 
cheap gas at the least possible cost ; but it must be remem- 
bered that one of the first duties of the gas manufacturer is 
to provide a supply that shall be, above all things, reliable. 
In these days gas not only cooks our food, warms and illumi- 
nates our homes, but supplies the motive power and light for 
many large and various industries. It is, then, of the utmost 
importance to foster and develop our business in these new and 
desirable directions. We must be prepared to almost guarantee 
an absolutely regular and uninterrupted supply ; and if this is 
to be done under all circumstances, it will be necessary to 
maintain a much larger stock of coal at the works than has 
hitherto been the case in many places. 

There has never been a time in the history of gas manufac- 
ture, when a more constant, watchful, and wise attention was 
necessary on the part of those responsible for the successful 
conduct of the works. Especially is this true in regard to the 
proper storing of the raw material, and maintaining a reserve 
that shall place us in such a position that we shall be prepared 
for almost any emergency, at the colliery, in transit, or in our 
own works. It is generally urged against the proposal to pro- 
vide adequate coal-storeage accommodation that the necessary 
sheds are expensive, the additional labour entailed costly, and 
the deterioration of the coal a serious matter. Whatever 
differences of opinion we may have upon these three several 
points, there is no question but that some stock of coal is neces- 
sary in every works. Our circumstances and surroundings are 
so various that no hard-and«fast rule could be laid down that 
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could be applicable to every works ; each manager or engineer 
must judge, and is best able to judge, of his own requirements. 
The general agreement, as to the necessity of ample storeage 
accommodation, of all the various members of the profession 
who have recently written or spoken on this subject, is striking. 
Mr. Newbigging some time ago stated that he had been in the 
habit of recommending, as a general rule, the laying in of a 
six weeks* stock of coal, reckoned on the basis of the mid- 
winter rate of consumption ; and this rule seems to find very 
general favour. Six weeks* storeage, upon Mr. Newbigging's 
basis, equals about 20 per cent, of the coal received during the 
whole year, and would be equivalent to between three and four 
months* summer consumption. The question as to what is an 
ample and safe stock of coal will entirely depend upon the 
position and circumstances of the works in question. Works 
situated near or between two or more coal-fields, and drawing 
its supplies from each, and having more than one railway com- 
pany upon which to depend for its supplies, would be able to 
work, and work safely, with a much less reserve than works 
situated some distance from the coal-fields, or works depending 
entirely upon sea-carried coal. Under the first-named circum- 
stances, a reserve of about 10 per cent, of the annual amount 
carbonized might be considered a fair reserve store. 

There is, it must be admitted, with many managers bur- 
dened with excessive capital, or having heavy working expenses 
which they are anxious to reduce, a great and natural reluctance 
to provide the necessary and desired covered accommodation, 
or yet even to store their coal in the open, because of the 
common experience that coal so stored rapidly deteriorates. 
They struggle on from hand to mouth, choosing rather to bear 
the worry and strain, in order that they may produce gas which 
shall be at once cheap to the consumer, and remunerative to 
their employers. ^^^_ 

The respected President of the Soi>4iern District Association 
of Gas Managers, in his presidential addfess this year [antCt 
p. 4], in stating his experience of coal stored under cover and in 
the open, gives his preference, in the matter of disposition to 
heat, to that stored under cover. He remarked, however, that 
his coal-stores might possess some inducement for the coal 
to heat, £rom their relative position to the retort-house, where 
the temperature is much higher than in the open. 

The causes of heating are due to the chemical changes of 
certain substances — such as iron pyrites, and other sulphur com- 
binations, with the oxygen of the* atmosphere in the presence 
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of moisture. Professor Vivian 6. Lewes, in a paper on the 
spontaneous ignition of coal in ships and stores, read before 
the Institution of Naval Architects,"^ gives the results of some 
comprehensive inquiries, and explains the cause of fires in coal 
cargoes, clearly demonstrating that the heating of the coal is 
due to its tendency to absorb oxygen in the presence of mois- 
ture. He shows that a coal in bulk, which contains much 
freshly-broken small, has a considerable power of taking up 
moisture, and is far more hkely to heat and fire than a drier 
£oal, even, if the drier coal should contain a larger quantity of 
pyrites. The learned Professor proposes to distribute cylinders 
of compressed carbonic acid, secured by a fusible plug, 
throughout the bulk of the coal. The suggestion was not very 
favourably received, but was, to use the Professor's own words, 
'* dropped upon." Experience has proved that, to store coal 
for any length of time, it is absolutely necessary that it should 
be as dry as possible when stacked. How is it possible to 
accomplish this in the open ? It has been found that two or 
three wet days during the time that the coal was being stacked 
was sufficient to cause heating, and to endanger the whole 
stack of 6000 tons of Bristol district coal. No other part of the 
stack heated, except the particular portion exposed during the 
rain in question. 

Another reason for storing coal under cover is that the water 
absorbed when in the open has to be paid for at the same rate 
as the coal for carbonizing. Exposed coal has been known to 
take up as much as 10 per cent, of water, in addition to its 
caturd, or ordinary moisture. Coal containing (say) 5 per cent. 
Additional water will, of course, increase the cost of carbonizing 
5 per cent., which works out at i'8d. per ton where the car- 
bonizing costs 3s. per ton. The smaller the coal, the greater will 
be its power of retaining moisture. Bristol district coal, stored 
for three months in the open, has been found to depreciate over 
10 per cent. The advantages gained by having and using dry 
coal, together with the increased work done in handling coal 
under cover, not to speak of the duty of protecting our work- 
men, will fully repay the cost of covered sheds. What is re- 
quired in storing coal, either in the open or under cover, is that 
the coal should be fairly dry when stacked, and that it should be 
^veU ventilated. Wet coal will fire whether stacked in the open 
or under cover, if there be but sufficient bulk. It has been 
found that a coal with an exceptional tendency to heating will 



 See Journal of Gas Lighting, Vol. LV., p. 645 ; also Vol. LVIII., p. 574 
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not fire, even if wet, if placed in a stack of not more than 6 feet 
deep. Coal in stores should be well ventilated with shafts 
placed every 10 feet, so as to prevent or check the first tendency 
towards heating. Inadequate ventilation is worse than no 
ventilation, because, if there is any tendency whatever to 
heating, it only serves to supply oxygen, and help;the destruction 
of the coal. It is desirable to have an intelligent arrangement 
of coal-stores, so that a regular system of working the oldest 
coal first can be carried out. If coal is being stored 
which is likely to heat, a number of i4nch pipes should be 
inserted throughout the stack, into which a thermometer could 
be lowered and the temperature taken daily. Whenever any 
indication of heating was found, the coal from that particular 
part should be used at once. Another system, to which attention 
was called by Professor Elgar, and recommended for considera- 
tion by the Journal of Gas Lighting, and which is understood 
to be compulsory in vessels canning coal under the American 
flag, is that of having a number of steam-pipes — about 2 inches 
in diameter, and perforated with a number of ^-inch holes — 
placed vertically throughout the coal. These pipes would also 
be available for taking the temperature as previously suggested. 
In case of heating, a flexible steam-pipe connection is attached 
at the end of the pipe nearest the heated coal, and steam blown 
into the suspected region. This system may be of some service 
if a considerable temperature has been attained in the coal, or 
if the steam could by any means be again conducted out of, or 
through the coal, then the large capacity of steam for heat 
might be utilized ; but if the steam is to condense in the coal, 
would not the large amount of heat introduced be a source of 
danger ? If it is a question of reducing or checking the action 
in the first stages of heating (and this is what should be aimed 
at), would not the danger to be apprehended from the large 
amount of latent heat introduced in the steam constitute an 
overwhelming argument against its use ? It is well understoodr 
of course, that there is no such thing as spontaneous combustion 
in connection with coal stored either in ships or stores. The 
heating in all cases extends over some time. The arrangement 
with iron pipes into which the thermometer is lowered enables 
the condition of the entire stock to be kept under daily observa* 
tion. It will rarely be found, even with the most active coal, 
that the temperature will exceed a rise of over 3° C. in the 
24 hours — that is, in the first stage. 

It has been suggested, and in some few works carried out, 
that coal should be received at the gas-works in equal monthly 
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deliveries. This course has been very eloquently advocated by 
Mr. C. £. Jones, the able and accomplished Engineer of the 
Chesterfield Gas and Waterworks, who says : " I am convinced 
that it is to the best interests of the gas industry to prevent, or 
reduce to a minimum, colliery strikes ; and one undoubted means 
of so doing is the equalization of the output of coal." Take a 
works carbonizing 15,000 tons per annum. This works would 
require, under the equal monthly delivery arrangement, about 
4170 tons of coal per month ; and from March to October 66 per 
cent, of the year's coal would be received but only 50 per cent, 
carbonized. During the remaining four months — from Novem- 
ber to February — 34 per cent, would be delivered ; but 50 per 
cent, of the whole year's coal would be carbonized. Under the 
general rule given by Mr. Newbigging, of providing accommoda- 
tion of six weeks' maximum carbonization, there would be, at 
the end of February, in the works cited, a reserve in the stores of 
4 percent., or about 2000 tons, to which must be added any fur- 
ther margin of safety that local circumstances may require. 

The cost of the stores as here set forth, including the appa- 
ratus for unloading and handling the coal, could be erected for 
about 40s. per ton, which, reckoned at 5 per cent, interest, and 
adding 2 per cent, for depreciation, gives an annual cost, which 
works out at 6'72d. per ton of coal carbonized. Mr. T. O. Pater- 
son, of Birkenhead, states that he has taken deliveries during 
the summer months for September consumption, and that in 
one case he had obtained a reduction of 6d. per ton for coal 
so taken ; but he thought the reduction was not sufficient to 
cover the loss entailed by storing coal for so long a period. If 
gas committees and companies could make any arrangements 
whereby the coal-owners could equalize the working of their pits 
and the time of their workmen, there ought to be no difficulty in 
obtaining a reduction of 6d. per ton on coal taken upon any such 
terms. It is not contended for one moment that there would be 
no deterioration with coal stacked in covered stores ; but it is 
contended that coal mined and stored under the conditions 
named, would not deteriorate more than coal exposed for the 
shorter periods during the winter months. It has been aptly 
stated that "coal is better mined, better transported, and 
delivered in better condition in summer than in winter." Can 
it be maintained that coal delivered and housed in June will 
turn out worse at Christmas than coal that has been raised wet, 
and delivered into the retort-house in sloppy, wintry weather ? 
And since, all things being equal, it is easier to make gas in the 

summer than in the winter, would it not equalize matters if the 

s 
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coal which has been longest in store, were used in spring or sum- 
mer, leaving the fresher dry-stored material for the winter's 
make ? During the past two months, the rainfall in the Bristol 
district has equalled the extraordinary amount of 11*47 inches — 
equal to 477 cwt. per square yard, or 1155 tons per acre. 

It is remarkable how httle care and attention are given to the 
coal in some works. We are charged at times with being very 
unscientific in our methods. Picture to yourselves the condition 
of coal in works — and there are some — where every pound of 
coal used has been more or less exposed to the recent heavy 
rains, and where the small coal could scarcely be distinguished 
from road mud. Under such circumstances, surely Httle 
argument will be required to prove the advantage of well- 
arranged and ample coal-stores. After every provision has 
been made for suitably storing coal, and every preparation made 
for handling the same at a minimum cost, the greatest care and 
firmness will be required to prevent the coal contractor from 
using for his own convenience that which has been provided for 
yours. Alderman Miles has pubUcly stated that at Bolton they 
were well provided in the matter of coal-stores ; and notwith- 
standing all the provisions they had made, they were reduced, 
in the winter, to something hke 24 hours' supply ; and this is not 
a solitary case. The contract specification should be clear and 
distinct ; and, as far as possible, nothing should be allowed to 
interfere with the contract arrangement of deliveries. 

In conclusion, the question is inevitably one to a considerable 
extent of profit and loss. Yet there are other important con- 
siderations to be kept in view — the security of supply to our 
consumers; the duty of providing protection for our workmen ; 
and perhaps the collier, who is so often struggling for a larger 
share of the profits obtained from the coal he wins at the risk 
of his life, is entitled to our consideration. 

Discussion, 

Mr. T. Stone (Weymouth) said that some years ago they had 
a large amount of Somersetshire coal in store — he forgot how 
much there was ; but he thought about 600 or 700 tons. As far 
as his knowledge went, the coal was put into store in a very good 
condition, to a depth of from 14 to 16 feet. It had not been long 
in store before he observed, by the odour, that there was some- 
thing amiss. The shed in which the coal was stored was an 
inexpensive one, and was supported by wooden baulks. He 
discovered on the occasion referred to that the timber was 
burning; and he had the coal removed to a considerable depth 
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— he believed he got down about 10 feet — and there he found 
live fire. How far it extended, he could not judge ; but he 
poured an immense quantity of water on the cosd to extinguish, 
as he hoped, the flames prior to removing it entirely. However, 
the fire still made some headway ; and finding it was yet alive 
the next day, he had the side of the store completely knocked 
out, and a large quantity of perfectly live fire was carted away. 
The whole was removed without any very great detriment to 
the Company ; and as far as the balance-sheet went that half 
year, one could not discover that there had been anything 
amiss. He did not believe the coal was damp, as it had been 
stored in a dry condition. 

Mr. Irving asked whether Mr. Stone could say what amount 
of moisture was contained in the coal. 

Mr. Stone replied that he could not. 

Mr. NiCHOLLS (Crewkeme) said he had had a little experience 
in connection with the question of spontaneous combustion. In 
his case, the coal wa^s taken into store in the middle of summer. 
They had in store about 350 tons at a depth of 12 feet. The 
store adjoined the retort-house ; being divided by a wall 2 feet 
thick, on the inside of which the coal was built up i foot away. 
Strange to say, the fire did not occur there ; but in the opposite 
comer. He had at the bottom about 40 tons of one sort of 
coal, next 300 tons of another kind, and then on the top 20 
tons of small coal. It was stored in this way so that they might 
make their own "through and through." Before the end of 
July of that year, they had in store almost a whole twelve 
months* supply ; and the coal was not touched until the last 
week in December or the first week in January. They did not 
discover any smell coming from the coal until about 24 hours 
before they saw the flames on the top of the heap. He worked 
all round the wall, and found fire the whole distance. The men 
took out coal seemingly as good as it was the first day it was 
delivered ; and when it was put into a barrow, it was found 
to be a whole mass of fire. They wheeled the coal out and 
tipped it into the snow, and then used the larger portion of it 
in that condition. Some of it they were obliged to throw away; 
but fortunately the coal was insured. 

Mr. T. Hardick said that he had not had much experience in 
the firing of coal. When he first began gas making, they used 
all small coal, from which they realized only about 5000 cubic 
feet of gas per ton. Afterwards his supplies turned out more 
advantageous; and they then obtained more than double the 

quantity out of it. After this he found a little firing occurred ; but 

s 2 
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this was not under cover. For many years since then, he had 
used up all the small coal in the summer with ad extra retort, 
piling up the lumps in the open ; and the result had been that 
he had never experienced any difficulty. He did not remember 
what was the yield from the large lumps stored outside ; but he 
recollected that he suffered by having a great deal of soft coal 
mixed with it. If managers of small works would adopt the plan 
of using the small coal in the summer, and stocking the large 
lumps in the open, they would never be troubled with firing. 

Mr. Stone said he wished to mention that he had the wooden 
supports of the roof of the coal-store he had alluded to taken 
out ; and they erected brick shafts to ventilate the place. 
These acted admirably for the coal then used ; but they soon 
resorted to north country coal altogether, and he never experi- 
enced such trouble again. 

Mr. J. Lowe (Weymouth) observed that his experience of coal 
heating was very limited ; and the remarks he had to make would 
bear upon the paper read by Mr. M* Gilchrist at the last meeting of 
The Gas Institute at Carlisle."^' That gentleman suggested that, 
in order to extract the moisture from the coal, flues should be 
constructed from the retort-bench, under the coal-stores, to the 
chimney-stack. Now he (Mr. Lowe) had found that the heat 
coming through a 21 -inch wall had been the cause of the only 
instance he had had of coal being set on fire. The coal he 
then generally used came from the Radstock district ; and it 
was placed against a wall, on the other side of which was a 
boiler-shaft. He had stacked coal against the wall for months; 
and they never before had the slightest inconvenience. In this 
case he was driven to use Somersetshire coal ; and the heat 
produced by the boiler-flue on the opposite side of the wall 
induced it to catch on fire. He advised managers who used 
Somersetshire coal to avoid anything like heat in the proximity 
of the store. 

Mr. N. H. HuMPHRYs (Salisbury) said that spontaneous com- 
bustion appeared to be rather a mysterious thing. They found 
it happening in several other substances besides coal — such as 
oil waste, hay-ricks, and things of that sort — ^in fact, in any 
organic matter. With regard to coal, they had been accus- 
tomed to assume that it had been due to the pyrites or sul- 
phur in the coal. The Somersetshire coal was almost free firom 
sulphur in any form — more so perhaps than any other coal. 
He did not suppose there was more than i per cent., or 1*2 per 

• See journal of Gas Lightings Vol. LVII., p. 1300. 
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cent, of sulphur in it in the way of p3rrites or anything else ; so 
that he did not think the sulphur theory accounted for the 
spontaneous combustion of that class of coal. Then, again, on 
the point of moisture, they had heard Mr. Stone say that he 
stored his coal quite dry. He (Mr. Humphrys) was of opinion 
that spontaneous combustion began in the case of coal that 
was in a finely powdered condition. Among other things, he 
had been in the habit of dabbling in chemistry a good deal ; 
and he sometimes made powders which caught fire when ex- 
posed to the air. To make one of these powders, they had 
simply to get a metal finely powdered; and then take any 
organic salt — such as oxalate — that would bum on the applica- 
tion of heat. On putting these into a tube, and heating it, the 
salt would bum, and leave the metal behind in a state of very 
. fine division. It was really the same with regard to coal. 
Some portions of it got crushed into a fine powder ; and it was 
when in this condition that combustion commenced. Thus 
the really practical point they had to think of was how to keep 
the dust out of the way in the coal that was stacked. At the 
same time, fortunately, spontaneous combustion did not happen 
very often ; but it was more or less likely to occur. If, there- 
fore, one had a large heap of coal, and could insure it, it was a 
very wise thing to do. 

Mr. W. Davis (Poole) said that Mr. Hardick had rather en- 
couraged him to speak ; because he was under the impression 
that the remarks he should make would be so much against 
theory that the members would scarcely believe his statement 
to be correct. His experience had been with South Wales coal 
— ^the Glynos coal. At one time they had their coal through a 
contractor, and then it was delivered into the store as required. 
But when the Corporation acquired the works in 1872, they pur- 
chased their own railway-waggons, and then bought the coal at 
the pit. These waggons had to do their work both in summer and 
winter. They were not equal to conveying the quantity required 
during the winter, but they could bring in considerably more 
than was needed during the summer. Their coal-store would 
only contain about 200 tons ; and this was a very trifling amount, 
with eight 10- ton waggons running generally twice a week. The 
consequence was that a large quantity had to be stored out in 
the open, and exposed to all weathers. It was piled up about 
8 feet high against a wall, and covered a very large area. As 
fresh coal came in, it was packed up on the face of the heap, 
and it was worked away from the face ; so that the coal that 
was stacked first remained there for at least three years, until 
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the new gas-works were built. Although the coal had beea 
stacked in this manner all that time, he failed to find any appre- 
ciable difference in the quantity or quality of the gas produced 
from it — the yield being (using from 3 to 3i per cent, of Curley 
cannel from North Wales, or some other cannel) 11,186 cubic 
feet of 14-candle gas per ton. 

Mr. £. C. Riley (Swindon) remarked that the one point which 
seemed to be dealt with by the members was that of spontaneous 
combustion. He was happy to say that he had had no ex- 
perience in that direction. It appeared to him the practical 
question for them as gas managers was the one mentioned by 
Mr. Irving in the latter part of his paper — viz., that of pounds, 
shillings, and pence, or whether it was worth while or necessary 
to provide covered coal-stores for a sufficient quantity of coal to 
meet any variation in the delivery, or as an adequate reserve for 
the requirements of winter. Mr. Irving had named 6d. per ton 
on the amount of coal carbonized as covering the cost of proper 
coal-stores ; but he (Mr. Riley) thought they should add to that 
6d. per ton for putting the coal into the store and taking it out 
again. This brought them to the question as to whether the ex- 
penditure necessitated in the provision of coal-stores was repaid 
by the additional value of the coal as stored in covered and 
properly-constructed buildings as against coal stacked in the 
open. In connection with this question, of course the quality 
and character of the coal was important. A great deal of allu- 
sion had been made to Somersetshire coal. During the past 
winter, a considerable quantity of this coal was provided at one 
of the Great Western Railway Gas-Works to meet emergencies. 
This stood simply as a reserve in case of any difficulty in the 
supply ; and when they were well into the spring, they deter- 
mined to use the whole of the stock, so that fresh coal could be 
obtained during the summer for next winter. Before using the 
coal, his assistant (Mr. J. Faulkner) specially tested some of it ; 
and the result showed a loss in value of nearly 10 percent. But 
when they came to use the bulk of the coal, they found that the 
loss had only been a little more than 3 percent. This difference 
no doubt resulted from the coal which had been tested having 
been taken from the outside of the heap. The question, there- 
fore, came to this (especially if there was any difficulty in getting 
the necessary capital), Was it not as profitable to store the coal 
in the open, faking care to avoid putting in too much small, as 
being committed to the expense of a coal-store ? He should like 
to ask, in conclusion, whether Mr. Irving was in a position to 
give any information as to the machine Mr. Trewby had recently 
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called attention to, for putting coal into store and taking it out 
again when required.* 

The President said that some years ago he had a little ex- 
perience of coal firing ; and he found that the odour which arose 
during this so-called spontaneous combustion was one which 
would never be forgotten. In this instance, the coal was stored 
to the depth of about 14 feet. A portion of the coal-store ran 
to the end of the retort-house ; and the heat from the benches 
was conveyed from the retort-house wall to the end of the coal- 
store; and just in that corner the ignition partially took place. The 
coal was removed ; and a hollow wall was built with air-ducts 
right through it, so as to have a stream of cool air passing. Not 
very long since he found a similar thing taking place ; but in 
this case, the coal was a '* stray " cargo (which they were glad 
to take during the severe weather) ; and there was a good deal 
of charcoal in it. Close behind where this coal was stored was 
a stove by which the men cooked their food ; and the heat con- 
ducted through the wall was the means of partly heating the coal. 
He was not able, without going to a great deal of expense, to 
use his coal-store in the summer months, as it was a good 
distance from where they wanted to use the coal ; and therefore 
he did not feel warranted in spending money in wheeling it. 
Where coal was stacked, and not used, they always made it a 
point to drive down ^ or i inch pipes, and to withdraw them 
once a week to ascertain whether there was any increase in the 
temperature. With regard to having coal in the open, he had an 
instance where 500 tons were stacked outside ; and the supplies 
coming in more regularly than was anticipated, this heap was 
not worked off till the summer. He was surprised to find how 
little moisture had penetrated into it ; for about 8 or 9 inches 
down it was damp, but inside it was perfectly dry. 

Mr. Irving, in replying upon the discussion, said he thought 
it must be admitted that the storeage of Bristol district coal 
required very great care, whether in the open or under cover ; 
but the question of using local coal, or coal from another dis- 
trict, was entirely one of profit and loss —it must be decided by 
every manager for himself. Mr. Humphrys had dealt with the 
cause of the heating of coal; and as to his remarks about the 
sulphur contained in Bristol district coal, he generally agreed, 
except that the total sulphur ran a little higher than he men- 
tioned. He (Mr. Irving) did not think that the heating was due 



* See Inaugural Address to the Incorporated Institution of Gas Engi- 
neers, Journal of Ga& L^hting, Vol. LVII., p. 884. 
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entirely to the sulphur ; and he believed it took plax^e in the 
small coal in the presence of moisture, and that the sulphur 
compounds were the first to ignite and fire the coal. What he 
suggested in the paper was not so much how to prevent the 
heating, as how to detect it. He could scarcely understand coal 
bursting into flame, without there being something to attract 
attention previously. His experience concurred with that of the 
President — that heating took place in coal even when in the 
open, and that anyone moving about could not fail to detect it. 
With regard to the additional handling of the coal, there were 
very few works where the whole amount required could be put 
down just where it was wanted for carbonizing. It must be 
lifted once; and if the coal-store was convenient and well 
arranged, this could be done without any extra cost. With 
reference to the coal machine referred to by Mr. Riley, he, was 
afraid it could not be used except in very large works. What 
he contended in the paper was shortly this : That coal stored 
under cover would in the end be cheaper, and produce better 
results than if it was left exposed in the open. 

Votes of Thanks. 

On the motion of the President, seconded by Mr. Hardick, 
a vote of thanks was passed to Mr. Irving for his paper. 

A similar vote was accorded to the Directors of the Weymouth 
Gas Company for the kind reception they had given the Asso- 
ciation. 

Mr. White then moved a resolution thanking the President for 
the able manner in which he had conducted the affairs of the 
Association ; and it was unanimously agreed to. 

The President heartily thanked the members for their 
cordial vote ; and concluded by proposing that a similar compli- 
ment be paid to the Hon. Secretary and Treasurer, and also that 
an honorarium of ten guineas be voted to him for the additional 
work which had fallen upon him. 

Mr. Irving seconded the proposition ; and it was carried. 

Mr. HuMPHRYs briefly acknowledged this kind recognition of 
his services ; and the business proceedings then terminated. 



The members and friends subsequently dined at the Victoria 
Hotel; and later in the afternoon, they had a sea-trip by a 
specially-engaged steamboat. Altogether, the day was a most 
successful and enjoyable one — attributable in great measure to 
the assistance given by Mr. Lowe in making the arrangements. 
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HALF-YEARLY MEETING, SEPT. 16. 

This Meeting was held in the Council Chamber, Cambridge — 
Mr. J. Carter, the Manager of the Lincoln Corporation Gas- 
Works (the President), in the chair. 

An Official Welcome. 

The President having introduced to the meeting the Mayor 
(Mr. F. C. Wace, M.A.) and the Chairman of the Gas Company 
(Mr. Alderman C. Balls, J. P.), 

The Mayor said he did not wish to intrude upon the business 
before the meeting ; but he merely desired, in a few words, to 
give the Association a hearty welcome on behalf of the inhabi- 
tants of Cambridge. It was with very great pleasure indeed that 
he was able to comply with the request that was made to him 
for the use of the Council Chamber for the meeting. He was 
glad to see so large a gathering of members ; and he hoped the 
meeting would prove a very successful one. 

Alderman Balls observed that it would iU become him to 
take up the time of the members m addressing them, seeing that 
they had a good deal of work before them of a most interesting 
character. He was pleased to have the opportunity of being 
present to listen to the papers and discussions ; and he should 
regard it as quite an event in his life — having been connected 
with the Cambridge Gas Company for a great many years — 
in having assisted in welcoming to the town gentlemen who 
were so deeply interested in the gas industry as were the mem- 
bers of the Association. 

The President said it was his pleasure to give voice to what 
he was quite certain was the general feeling of all the members 
— viz., their sense of obligation to the Mayor and Alderman 
Balls for being with them that morning. They were all suffi- 
ciently acquainted with municipal life to know how varied and 
pressing were the demands made upon gentlemen who were 
charged with the administration of local affairs ; and for the 
Mayor and Alderman Balls to have found time to come to 
the meeting to welcome the Association, was a matter of great 
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gratification to each one present. On behalf of the members, he 
asked them to accept their best thanks for the kind words of 
welcome to which they had given expression. 

Minutes of Last Meeting. 
The Hon. Secretary and Treasurer (Mr. H. Wimhnrst, of 
Sleaford) read the minutes of the previous meeting ; and they 
were confirmed. 

Election of New Members. 
The following gentlemen were elected members of the Associa- 
tion : Mr. T. H. Martin, of Bamet ; Mr. £. G. Smithard, of Chelms- 
ford ; Mr. H. Plowright, of Swaffham ; Mr. J. G. Hawkins, of 
Spalding ; and Mr. G. Cutmore, of Nayland. 

Mr. F. Weller (Southtown, Yarmouth) then read the follow- 
ing paper, entitled 

THE ECONOMICAL WORKING OF A SMALL GAS-WORKS. 

Considering there are in England no less than ten different 
Associations of Gas Managers, where from forty to fifty papers 
a year are read, it is somewhat curious that there are only 
about three of the whole of that number which are on the sub- 
ject of small gas-works. I trust, therefore, I may be excused 
for introducing it, and for expressing the hope that it will meet 
with a good discussion. 

Assuming that the works have been built in the most con- 
venient situation — viz., handy for carting coals, &c., by water, 
road, or rail, and also at the lowest possible level obtainable, with 
plenty of room for extensions — the first thing to be considered 
is storeage. At my works I have two holders 62 feet in diameter 
by 22 feet deep, each capable of containing about 62,000 cubic 
feet of gas. This, no doubt, would be thought by some to be 
rather large, considering that my annual make is only 14 
millions. I find it, however, a source of great economy ; and 
I am sure it doubly pays for the capital expended. Having 
this quantity of storeage space, I can, by filling the holders 
full when the consumption begins to increase, run a fort- 
night or three weeks before I have to put on another 
bed of retorts. This means a great saving in labour and fuel. 
It is, of course, the same when the demand is decreasing. For 
instance, on the ist of March this year I filled the holders up 
to 101,000 cubic feet ; and let out a bed of six retorts. In 
working through the month, we sometimes lost as much as 
6000 cubic feet in 24 hours, and were sending out, on an average 
for the month, 2000 cubic feet per diem more than we were 
making. So that at the end we had only 39,000 cubic feet of 
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gas in stock, when we began to hold our own. By this we 
saved upwards of 30 chaldrons of coke and one man*s labour. 
Before passing from the subject of storeage, I may say that 
both our holders are fitted with circulating boilers, which I 
have found very convenient, especially last winter ; for in the 
most severe weather, the water in the tank opposite the boiler 
was milk warm. I should strongly advise all who are not sup- 
plied with circulating boilers to have them before next winter. 
They cause little trouble ; and the expense for fuel is slight. 

I think the next important point to be considered is the most 
economical kind of retort-setting for small gas-works. Though 
we are not in a position to undertake experiments with regene* 
rators or inclined retorts, I think in all smaller works a supply 
of secondary air might be tried. The plan on which my 
settings are worked [shown on a drawing exhibited] is very 
simple and inexpensive, as no special lumps or bricks are re- 
quired, and they give much higher heats while consuming less 
fuel. I also prefer oval to any other kind of retorts, as they 
wear better than the O shape, and afford more heating surface 
than circular ones. I have four beds in my retort-house — two 
of five, and two of six retorts. The retorts in the former are 
21 in. by 15 in., and 9 feet long. The.four bottom retorts in the 
beds of six are the same size ; but the two top ones in each bed 
are 14} in. by 15 in., and 9 feet long. I had to make these 
smaller, to allow room for the side middle ascension-pipes* 
When building this stack, I had to put a bed of circular re* 
torts in the coal-store adjoining the retort-house ; and I have 
found it very convenient in the summer, when there is not 
enough work for the exhauster. At the same time it allows 
us • to thoroughly clean, repair, and renew, ready for the 
coming season. The mouthpieces are all fitted with Morton's 
patent lids of the latest type. 

A word about ascension-pipes. I think it a great mistake to 
have anything less than 6-inch pipes. I have none smaller, 
and should not like to have any. We are never troubled with 
stoppages — a happy condition which, no doubt, may be attri- 
buted to our having the pipes large enough, and a good i4-inch 
front wall. Hydraulic mains, I prefer in sections — one to a 
bed — fitted with a dip-regulating valve to each section, so that 
the dip can easUy be regulated to each bed of retorts. My 
condensers are vertical — three stacks of 5 -inch pipes, seven 
pipes in a stack, with a circular box top and bottom. But if I 
were making alterations, I should certainly have one of Morris 
and Cutler's, as I think they are much more effective. 
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There is a great deal of controversy as to the best kind of 
engine to be used in small gas-works. Some are in favour of 
gas, and others of steam engines. I must say I very much pre- 
fer the latter, as most of my pipes lie very " fleet ; " and in 
frosty weather I am obliged to have a jet of steam continually 
running through them. I have also steam in the suction and 
delivery tar-pumps, as I pump the tar from the well, and 
deliver it into tanks about 30 yards from the pumps. I have 
also steam connections to the condensers, the scrubber and 
the inlet and outlet of the exhauster, the bye-pass of which 
would be a source of great trouble, as the pipe is only a 2-inch 
out of an 8-inch. This, I think, is a mistake. The bye-pass 
should be the same size as other connections — viz., 8 inches. 
It would be much more safe than with so small a throttle- 
valve. The exhauster is one of Beale*s ; and I have no trouble 
with it so long as the governor and bye-pass are kept clear. 

I think a scrubber fitted with boards is more economical than 
one charged with coke or boulders ; and it is very simple. The 
way in which I charged my scrubber with boards was this : I took 
a template of the inside, with the outlet-pipe in the centre, and 
had a number of ^-inch boards cut. I then cut the boards in 
lengths, put i-inch pieces between them, put one layer one way 
and the next layer crosswise, and so on right up — ^forming }-inch 
squares all over. These went on for a period of seven years 
without needing cleaning; whereas when the scrubber was 
charged with coke, it had to be cleaned out and renewed every 
two years. The same boards, after being cleaned, went in 
again, with the exception of a few broken ones. A word about 
the four- way valve at the bottom. Of course, there are four 
divisions, and each division is provided with drain-pipes to the 
seal-cup. Now, the great mistake with these drain-pipes is 
that they are much too small. I think they might carry the 
chambers the same size to form the seals, which would save a 
great deal of trouble, as most of the stoppages take place in 
this valve. I have a steam-tap at the bottom of the scrubber, 
and one about halfway up ; so that I can clean out the scrubber 
in case of any tar getting in. 

I have only three purifiers, 8 feet square ; but I think of soon 
putting down another of the same size, for I do not consider a 
set of purifiers complete unless there are four. In my opinion, 
lime is better than oxide for small works, especially with only 
three purifiers. I use lime — ^three layers about 6 inches thick, 
and a top layer 9 inches thick. I tried to do away with two 
sets of grids, and laid the lime in double thickness ; but I found 
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this would not answer, as the lime in the centre of the layers 
was scarcely soiled, and did not purify much more than half the 
quantityof gas compared with the four tiers. 

I consider that no works should be without a photometer and 
sulphur- testing apparatus; the Harcourt colour test being 
especially suited for small works, both for cheapness and 
simplicity. Governors, of course, must be arranged according 
to the levels of the district to be supplied, and the pressure kept 
as low as possible to prevent leakage. 

Too much care cannot be given to mains and services. The 
former should be started large enough from the works, and 
continue the same size to the end of the district, instead of 
being reduced, as is often done. Of course, junctions to bye-roads 
may be smaller; but nothing less than 3-inch cast-iron pipe 
should be laid, unless for a special service, as the 2-inch pipe is 
liable to break where it is tapped. Indeed, I have found it 
broken in several places when I have been taking it up to lay 
larger ; and I therefore make it a strict rule not to put in 2-inch 
pipes for mains. With respect to services, I think a manager 
ought to superintend every one that is laid, and not allow any 
man calling himself a gas-fitter to lay them. I do not permit 
anyone to touch anything on our side of the meter, and not even 
to fix the meter. I have all this done by my own men. I con- 
tract from the main to the burners, if consumers wish it, and let 
them select their own fittings from illustrated catalogues, as I 
consider this is more satisfactory to them. 

The public lamps ought not to be passed by without a few 
words. In the first place, those of you who have not already 
done so should take out all the ^-inch bends at the bottoms of 
the columns, and all the i^-inch pipes underground. I suppose 
there are not many here who did not have a great deal of 
trouble with them last winter. I know we had, at Yarmouth ; 
but we never allowed one to be out all night unless the pipe 
burst. There are several ways of clearing a frozen lamp. Some 
use spirits ; but this takes half a night to clear half-a-dozen. 
We use a ^-inch rod, sharpened at the point, and run it down 
into the bend ; we then have what we call our '* gun,** which is 
a common plug with a gun-nipple tapped into the centre, put a 
little powder in the socket, screw it on to the top of the stand- 
pipe, put a percussion cap on the nipple, and give it a tap with 
the pliers. This is almost sure to clear it. It is not economy 
to work with too short a staff of lamplighters, as a great deal of 
unaccounted-for gas occurs with the public lamps when the 
lamplighter cannot get round in the time allowed him. One 
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word about lamp-governors. I have tried a great many, but have 
not found any to equal those I am now using — viz., Hawkins and 
Barton's patent ; and the same may be said of their burners, 
which I strongly recommend to all my consumers, and find they 
give great satisfaction. 

I think every manager ought to do all he can to encourage the 
day consumption of gas for cooking, heating, and motive power. 
We have reduced the price 6d. per 1000 cubic feet for cooking 
purposes ; and we fit up stoves and supply and fix meters free 
of charge. 

With regard to general extensions, I think it is unnecessary 
expense, in a great many cases, to employ a consulting engineer ; 
and I consider every manager ought to be able to design and 
superintend all alterations and improvements without any other 
help than that of a local architect and good tradesmen. 

Discussion. 

Mr. W. DuESBURY (Cambridge) observed that Mr. Weller"s 
remarks with regard to the storeage of gas were very true. 
Plenty of storeage meant economy ; and to be short of store- 
age meant — ^he would not say extravagance, but certainly waste. 
If they had to fire up beds of retorts just as the consumption 
varied, it was a very expensive proceeding. As to the question 
of main-laying, he would reiterate the author's statement that 
3 -inch pipes were quite small enough ; and if every manager 
would come to the decision never to lay pipes of less diameter, 
he would find it would be to his advantage. 

Mr. W. Barratt (Grantham) remarked that there were some 
points in the paper with which he did not think the members 
would all agree. With regard to the question of having photo- 
meters in small works, he did not consider it necessary to em- 
phasize this, as the author seemed to think. If they had 
photometers, it was necessary to have someone who could 
use them; and a great many men in small works were not 
capable of doing this. As to the size of gas-mains, if pipes of 
small diameter were put down, they would cause trouble in 
pfiany ways ; and most of the members would endorse what the 
author had said as to service-pipes. He did not, however, 
exactly see the force of the '* clearing-out business ** explained 
by Mr. Weller ; but, on the whole, the paper was calculated to 
do good. 

Mr. B. Gibson (Haverhill) inquired whether the author con- 
sidered that purification with oxide and lime was better than 
with lime alone. 



EASTERN COUNTIES ASSOCIATION. 27I 

Mr. W. J. Best (St. Ives) observed that the paper covered 
such a wide range of subjects, that it was impossible to deal 
with them ail. With reference, however, to the construction of 
the retort -furnaces, the question of a secondary air supply was 
perhaps a little fad of his own. If they had three fire- 
bars in the furnace, it would be found that the flame would 
go up the chimney ; but if they took out one bar and had two, 
using a secondary air supply, the heat would all be retained 
in the furnace. The author advocated the use of large, instead 
of small, ascension-pipes, to avoid trouble ; but he (Mr. Best) 
thought that, if the ascensions were kept a reasonable distance 
from the setting, they would not cause much difficulty. He 
disagreed with the writer as to the way he used lime in the 
purifiers. In his own case, he now only employed one set of 
grids, and found he was able to do more work. As to the lime 
in the middle of Mr. Weller's purifiers not being soiled, this 
was owing to bad working ; the gas no doubt simply passed up 
the sides of the boxes, instead of through the lime. In con- 
nection with the laying of cast-iron pipes, he might mention 
that he only used galvanized pipes for services ; and he had 
noticed in cold weather that iron pipes seemed to assist the 
formation of naphthalene more than galvanized ones. 

The President remarked that the President of The Gas 
Institute (Mr. W. A. Valon, of Ramsgate) had honoured them 
with his presence that day ; and they would be pleased if he 
would take part in the discussions. 

Mr. Valon said he had not prepared himself to say anything 
upon the paper, as he could not possibly know what it was 
going to contain ; but he must say that the author had gone 
through his works from one end to the other in a way which 
showed that he himself was quite capable of managing a small 
gas-works. There M'ere, however, two or three points upon 
which there might be a little difference of opinion. The first 
was that gas-works should always be at the lowest level ob- 
tainable. He did not quite agree with this — that was to say, it 
was not at all necessary to have the works at the lowest possible 
point, unless circumstances demanded it. Supposing they were 
xlepending upon their coal supply by rail, or had to cart the coal 
from the part where it was landed, then it was not at all essential 
that the works should be situated at a low point; indeed, he 
<(Mr. Valon) thought it an advantage to have them on high ground. 
If the coal was brought by water, then it was necessary that the 
works should be at a low point ; and this was the only excuse 
for having them so situated. If they were situated at a high 



i 



272 EASTERN COUNTIES ASSOCIATION. 

altitude, then the smell which naturally arose from them passed 
over the town. The gas could be easily led to the lowest part 
of the district by a trunk main from whatever height the works 
might be — the governor being fixed at the works the same as if 
they were at a low point. Of course, the additional pressure 
would necessarily be something more than if they were on low 
ground. If they were at an altitude of 100 feet above the 
lowest part of the district, they would require a pressure of 
lo-ioths to drive gas to that part. But supposing they had the 
initial pressure at the lowest point, and the gas had to rise 100 feet, 
at that height they would have an increase of lo-ioths in the 
pressure. It would be seen by these remarks that his idea was 
that, excepting where they had water carriage, and other things 
being equal, the gas-works should be rather at a high point 
than at a low one. Then, with regard to the storeage of gas, 
Mr. Weller had certainly erred on the right side in having two 
holders with his make of 14 million cubic feet. He agreed with 
him that large gasholders were economical ; and it was always 
advisable to have a considerable margin of storeage on the works. 
With reference to the subject of purification, a question was 
asked as to whether oxide of iron was more economical than 
lime ; but before this could be determined, it was necessary to 
know the conditions under which the materials were to be used. 
As to the use of lime in the purifiers, he did not think there 
should be any difficulty in passing gas through 18 to ^ inches of 
lime, if it was properly slaked and turned and put into the 
boxes. He thought that Mr. Weller would find there was some 
fault in the way the lime was used, if he had any trouble in 
passing his gas through such a thin layer as he would call 8 to 
12 inches. Towards the close of the paper, he saw Mr. Weller 
was very anxious that gas managers should do all they could 
to increase the quantity of gas burned in their districts. He 
(Mr. Valon) thought this was the great object of them all— 
they wished to see the works in their charge making as much 
gas as the district could possibly consume. He might mention 
the great success that had followed the reduction of the periods 
in which gas accounts were rendered in the case of three or 
four works under his guidance, and especially at Ramsgate, 
where they had established weekly payments for gas — taking 
the payment in advance for (say) 500 cubic feet, and supplying 
the fittings free of cost. They charged a little more than the 
price to the ordinary consumer. The cost to the latter was at 
present 3s. 2d. per 1000 cubic feet ; and prepayment consumers 
were charged 3s. Qd., or 4id. per 100 cubic feet. This was about 
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id. per 100 feet more than the general consumers paid ; and was 
for interest on the outlay for the fittings and the meter. By 
this means, they found that during the last two years they had 
'* tapped " a class of consumers they could never have secured in 
any other way. In the two years they had added upwards of 500 
consumers, who would never have used gas if this scheme had 
not been introduced, for the simple reason that there were 
many persons who were not able to pay the ftrst £4. or £$ 
outlay (which would be the average amount a gas-fitter would 
charge) for fitting up a house. If the gas manager could relieve 
the occupants of small houses of this expense, and give them 
their fittings free of cost, simply asking them to pay weekly or 
fortnightly, it would be found that they would have no difficulty 
in tapping a source of revenue which had never been opened up 
before. He was so thoroughly impressed with this, that he really 
believed, when it came to be worked out, they would find that 
the present system of three months* credit was a mistake ; and 
the shorter rendering of accounts and the more frequent pay- 
ment of them would lead to an increase of consumption and a 
reduction of bad debts. 

The President remarked that he thought the members were 
under considerable obligation to Mr. Weller for bringing forward 
a paper on the subject of the working of small gas works. They 
had a district which included a large number of these works ; 
and to draw their attention to the principles that should guide 
them in conducting such concerns, was extremely useful. 

Mr. Weller, in reply, said as to Mr. Barratt's observation 
that in many small works they had no one to use a photometer 
and to make proper tests for sulphur, he thought they ought to 
bring up their young assistants to do work of this description. 
With respect to the question of purification, he specially men- 
tioned in the paper that his purifiers were only 8 feet square. 
His idea was that, with oxide, they should have a catch purifier ; 
and therefore they ought to have four boxes. As to the depth of 
the lime in the purifiers, he tried the experiment of taking out 
two sets of the grids, and putting in a double thickness of lime. 
With lime the average amount of gas dealt with in his ordinary 
working was about 3 million cubic feet for each purifier. But 
when he took out the two sets of grids, he could not deal with 
much more than half the quantity ; and when the lime was re- 
moved, it was quite white in the centre. With reference to Mr. 
Valon's remarks, he (Mr. Weller) thought it was an understood 
thing that gas-works should always be at the lowest possible 
point. Where works were situated at a low level, one governor 
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was generally found sufficient ; but where works were located 
at a high point, three or four governors had to be used. If, 
however, they employed a trunk main, as suggested by Mr. Valon, 
they could then possibly do away with two. With regard to 
Mr. Best's pet scheme of secondary air supply, he confessed 
that, when it was brought forward at the Ipswich meeting, he did 
not understand it. Before concluding, he strongly urged gas 
managers to have their holders fitted with circulating boilers. 



The President said that the next item on the agenda was a 
paper by Mr. F. J. Ward, of Amersham, on the question of the 
rating of gas-works. They had received a telegram from that 
gentleman saying he regretted that unforeseen circumstances 
prevented him being present at the meeting ; and therefore he 
(the President) would ask the Secretary to read the paper. 

The Secretary read the paper, which was as follows : — 

GAS-WORKS RATING. 

The question of the assessment of gas- works is, to my mind, 
a very important one ; and I may therefore be pardoned for 
venturing to call attention to it, although I may say at once 
that, personally, I have no special knowledge of the subject, and 
that it is only to learn the opinions of others, and to give the 
members an opportunity of expressmg their views on the matter, 
which I feel sure is of considerable moment to us, that I ofifer a 
few remarks upon it. 

In looking round, I find that the assessment question is one 
which has to some extent been neglected, although Mr. W. Carr, 
then of Halifax, read at the meeting of The Gas Institute in 
Manchester in 1885, a very able and comprehensive paper upon 
it, in which he gave a valuable table showing the inequalities 
and total unfairness in a great many cases, of the present 
system of rating. Then, again, Mr. Norton H. Humphrys, in 
1885, wrote a series of articles in the Gas Engineer^ indicating the 
mode by which the rateable value of gas-works and plant is 
arrived at, and giving several cases showing its operation. 
Coming down to last year, we had published in the Journal of 
Gas Lighting a series of articles from the pen of Mr. Thomas 
Newbigging, C.E., and since published in book form,-^' all tend- 
ing to shed light on the question. But to my mind the matter is 
still in almost complete chaos ; consequently, there is room for 
a great deal to be done before the assessment of gas-works will 

* " The Valuation of Gas- Works for Assessment," with an Appendix of 
Decided Cases. By Thos. Newbigging, C.E. London : Walter King. 
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be as easy to every intelligent person as reading a meter or 
making out a gas account, although I am positive, if it is looked 
at from all points fairly and squarely, there should be no more 
difBculty in it than in assessing an ordinary dwelling-house. 

Now let us look for a few moments at the present mode of 
assessing gas-works — ^that which is generally adopted by 
professional valuers, and also by most gas engineers — a mode 
which, if we read the cases that are reported from time to time 
in the publications as the effect of its application, is anything 
but satisfactory, and is capable of being so pulled and twisted 
about by valuers and counsel as to make a very considerable 
difference in the results arrived at by opposite parties. Take 
for instance the case of the Peterborough Gas Company, of 
which one of our respected Past- Presidents, Mr. Barton, is the 
Engineer and Secretary. There we find a great difference 
between the amount arrived at by the valuers for the Assess- 
ment Committee and those for the Gas Company. The latter 
put the rateable value of the works and mains in the parish of 
Peterborough at about £"2350 ; whereas the former valued them 
at about ;f 3600.* Thus we see what a wide difference there can 
be in the amount arrived at by two sets of valuers. 

The mode by which the valuation of gas-works is ascertained 
by most valuers is briefly this : A hypothetical or imaginary 
tenant is supposed to be wanting to rent the works. Here I 
cannot do better than take from Mr. Newbigging's articles the 
following, which is an explanation of the mode : — 

In order to ascertain at what annual rent a tenant might reasonably be 
expected to take a gas undertaking — not on a lease for a term of years, 
but " from year to year " — it is necessary first to find what is the gross 
income arising from the hereditament ; then the expenses consequent on the 
working. Then one being deducted from the other, there is left the net 
receipts. These net receipts constitute the fund out of which the land- 
lord's rent and the tenant's profits are to be supplied. In other words, the 
net receipts are to be divided between the landlord and the tenant ; and 
the next point to be settled is the tenant-occupier's share of 
the net receipts. This is done by fixing the amount of capital 
which he would require to enable him to work the concern. This 
would include a proportion of the year's expenditure; the value 
of the coals in stock, and other necessary stores of all kinds ; the value 
of the chattels, such as tools and implements, office and laboratory furni- 
ture, and meters on hire ; and, finally, a proportion of, the annual rent 
which he agreed to pay. On the sum of the tenant's capital thus ascer- 
tained, interest at the rate of 5 per cent, is reckoned ; then 10 per cent, for 
trade profits ; and 2} per cent, for risks and casualties— making 17) per 

* The proceedings in this matter were reported in the Journal of Gas 
Lightings Vol. LIII., p. 295. 
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cent. This percentage, calculated on the tenant's capital, gives the 
tenant's share of the net receipts, and which, deducted from the same, 
leaves the "gross estimated rental " or " gross value "—that is, the yearly 
rent which the tenant would pay for the beneficial occupation and use of 
the hereditament. Then come the statutable deductions on the landlord's 
account, for the imperceptible depreciation of the property. These consist 
of an annual amount assumed to be set aside, and invested at compound 
interest, for the purpose of the renewal or reproduction of the hereditament 
— the buildings, apparatus, plant, and main-pipes — at the end of a certain 
period answering to the average life of the whole ; another amount for the 
renewal of the tenant's fixtures or chattels ; and an allowance by way of in- 
surance. The sum of these being deducted from the " gross estimated 
rental," leaves the '* rateable value " of the whole. 

Such is the (to my mind) very complicated mode used by most 
valuers, and one which I think is scarcely fair, as it seems that 
the best -managed works are thus most heavily rated, whereas 
a badly- managed works will get off lightly. I am at a loss to 
understand how a valuer would proceed, using the above 
method with regard to works making no profit at all, as a great 
many small gas-works are now doing — a condition to which a 
f^reat many corporations are also tending. 

The best method of dealing with this question is, in my opinion, 
that which Mr. Carr has placed before us, inasmuch as it would 
fall equally upon all works— whether they were making high or 
low profits. Mr. Carr finds that, taking the average of a number 
of companies, the rates they pay are one -third of a penny per 
1000 cubic feet of gas consumed per is. in the pound of rate 
levied. Objection to this mode has been made in several 
quarters, but not with any substantial ground. If we take the 
case of a company selling (say) 26 million cubic feet of gas per 
annum, and work it out by this rule, we shall find that for 
every is. rate they would pay ;f 36 odd ; and if this (if it were 
necessary) were multiplied by 20, it would give us the rateable 
value of the works — viz., about ;f720, which is a much more 
satisfactory figure than some works have at present attached to 
them. I think I may take it that this way would suit our 
esteemed friend Mr. Barton much better than that under which 
he is rated at present ; for if we take 70 million cubic feet as 
the sale at Peterborough (I do not know the exact figures, but 
that is near enough for an approximate calculation), we shall 
find that this works out to about jfgy for every is. of rate levied, 
or a rateable value of ;f 1940, instead of ^^3600 as at present. It 
has been suggested that this method of dealing with the ques- 
tion would affect gas companies very unequally, as in some 
towns the rates are twice or three times the amount they are 
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in others ; and therefore the works situated in the heavily-rated 
places would have to bear more than in the more lightly-rated 
towns. This is purely a local matter, and not one which has 
anything to do with the general principle of this mode of rating. 
Take, for instance, the case of my own town and one situated 
three miles from it. With me, the rates are not more than 
2S. 6d. in the pound — sometimes less ; whereas in the other case 
they are 8s. or gs. in the pound. 

There is also another way of arriving at the rateable value of 
gas-works, and one which has been adopted in several instances 
— viz., taking a certain percentage (say, 4 per cent.) of the capital 
employed by the company. This mode would perhaps answer 
very well in certain cases, and possibly some companies would 
be fairly assessed by it. But I think that in the majority it would 
be a failure, as some companies are, not through any fault of 
their own, burdened with a very large capital, and' consequently 
would be assessed very heavily, while others are the reverse, 
and therefore would get off lightly in regard to the assessment. 
But the only mode which commends itself to my mind is the one 
which Mr. Carr has shown us ; and until a better one is pre- 
sented, I should be prepared to stand by it, as I think it fairly 
meets all cases. No doubt, in dealing with individual cases, 
faults would be found with the system ; but they would be small 
compared with the other methods mentioned. 

In conclusion, I wish it to be clearly understood that, in 
writing these few remarks, I am not animated with a desire to 
do injustice to anyone, but am trying to gain the opinion of 
members of the Association on this important matter. 

Discttssion. 

Mr. Barton said he quite agreed with the writer of the paper 
that the present system of valuing gas-works was not at all 
satisfactory. They had had some Uttle experience with it at 
Peterborough; and, he was sorry to say, the appeal went 
against the Company, and brought up their assessment some- 
thing hke 75 per cent., and increased the rates from about 2d. 
up to 4d. per 1000 cubic feet of gas sold. The existing method 
of assessing gas-works was, to his mind, a tax on management, 
because the valuers took the profit that was made. If they had 
a gas-works which had a large capital, they would be compelled 
to make a considerable amount of profit, comparatively speaking, 
to pay the dividend. Take his own case. He had a capital of 
nearly ;£'8o,ooo, and a make of less than 80 million cubic feet. 
To pay dividend on the capital and interest on the bond debt, 
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they had to make a profit of about j£*56oo a year ; and this was 
taken, with certain deductions, as the rental that a tenant 
would have to pay for the works — ^the result being that they 
had to pay on an assessment of ;£'36oo, with a gross profit of 
about jf 5600. With a rate of between 4s. and 5s. in the pound, 
a tax was thus imposed on the gas sold of nearly 4d. per 1000 
cubic feet. This he did not consider at all satisfactory, because 
if they had smaller works with less capital, they could produce 
the same quantity of gas, and would not require to make so 
much profit. But as they had large -sized works to meet the 
demands of a growing town, with mains well laid and of large 
size, in order to pay the maximum dividend they had to make 
more profit, and were taxed on that. * He thought that, if they 
had some system of taxing gas-works on the quantity of gas 
made, or the quantity sold, or on the number of tons of coal 
carbonized, they would then get more equality. He knew that 
sometimes the price of gas at Peterborough (which was now 
3s. 2d. and 3s. 4d. per 1000 cubic feet) was compared with the 
charge in neighbouring towns ; and the people who made these 
comparisons did not take into account the different circum- 
stances connected with the works, but jumped to the conclu- 
sion that the Company were charging more for gas than they 
ought to do. They did not trouble themselves to know the 
details ; and on this ground, he did not think it was fair that one 
gas-works should be assessed so much higher than anojther. Of 
course, the gas consumers had to pay ; but at the same time, 
it was a hardship on the companies. At Peterborough, they 
were nearly at the top of the tree as regarded the rates and 
taxes ; and he was sorry to say they had no means of reducing 
them. He should be glad if some method could be devised 
whereby the assessment could be based on a proper calcula- 
tion; so that all gas-works throughout the United Kingdom 
could be put on a fair and satisfactory footing. 

Mr. Best said he did not think this question of the assess- 
ment of gas-works need trouble gas companies very much, as 
the money came out of the pockets of the consumers. In his 
own case, he had a grievance. In the parish where his works 
were situated, they were not assessed so high as in the one 
where the mains were. 

Mr. Barton : The assessment is based on the amount of 
revenue derived from the different parishes. 

Mr. Barratt asked what was going to be evolved out of the 
present discussion. Paper after paper had been read on the 
subject of the rating of gas-works, of which perhaps one of 
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the best and roost intelligent was that which was contributed 
by Mr. Carr to the meeting of The Gas Institute in Manchester. 
Was it not time now that some action was taken by the different 
Associations to bring this matter to an issue ? With regard to 
Mr. Best's remarks, he should not himself like to say that this 
was a matter which need not trouble gas companies, seeing 
that the consumers had to pay. This was just where it did 
matter. It was the consumers who complained ; and anything 
that could be done to reduce the price of gas would confer a 
benefit not only upon them, but upon the companies themselves. 
He had himself suffered very nearly as much as his friend Mr. 
Barton had done. He had tried to ascertain the principle upon 
which the valuer assessed his works ; but this he was unable 
to do, and consequently they had to fight him. He thought it 
would be wise if a resolution could be passed to the effect that the 
Presidents of the several District Associations should meet, 
and bring together their different views, and see whether they 
could not devise some proper method of assessing gas-works. 
This could be brought before the Government ; and if possible 
— and personally he did not think it was impossible — some law 
on the subject should be enacted. He had no objection to pa}dng 
his taxes, provided they were assessed in a legitimate manner, 
and all had to pay according to a given scale. They were in 
duty bound, in the interest of the consumers, to make a move 
in this matter. 

Mr. Valon said he quite agreed With Mr. Barratt*s remarks ; 
and even before Ihat gentleman commenced speaking, he had 
made a memorandum in these words : " It cannot be altered 
without parliamentary interference.** To argue the injustice or 
inequality of rating, was quite outside their province. What 
they wanted to do, in the first instance, was, as Mr. Barratt sug- 
gested, to come to some intelligent arrangement among them- 
selves that would recommend itself to the authorities who had 
to legislate on these matters. By going in the proper channel, 
and throwing themselves open to examination, he thought there 
would be little difficulty in convincing the authorities that the 
present mode of assessing gas and water works, and many other 
undertakings, was very inequitable, and bore very hardly, not 
on the companies alone, but on a portion of the public. If it 
affected evenly the whole of the public, they would have nothing 
to say» because everyone would have to bear an equal burden. 
It was because it only affected (say) one -half of the public that 
it was their duty, as representing that part, to see they were 
fairly dealt with. The reader of the paper, and the subsequent 
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speakers, were perfectly right in saying that, under present con- 
ditions, it was quite impossible to arrive at the true value of the 
works to be assessed. The proBt earned had no reference 
especially to the investment made. The two things were quite at 
variance — the profit earned and the value of the hereditament. 
He certainly thought it was wasting time to attempt to discuss 
the matter until they had taken the proper steps in order to get 
it altered. 

The President observed that, although they could not alter 
the system of which they complained, there was not the least 
reason why gentlemen who had anything to say on the subject 
should not take part in the discussion. 

Mr. Barratt said he should like to take the feeUng of the 
meeting on the question. Unless they combined, they would 
get nothing from the movement ; and he would suggest that a 
member should propose a resolution to the effect that the 
Presidents and Secretaries of the various Associations should 
meet together, and see if they could not hit upon a plan by 
which they could move the Legislature. 

The President said he was not quite clear as to whether a 
resolution of that kind would be in order at this meeting. How- 
ever, he wished to say a few words upon the subject. It seemed 
to him that there was a great deal more to be said for the prin- 
ciple of the hypothetical tenant than had been said so far. All 
assessments were based on the rental of the property ; and 
assuming that they could, by the adoption of well-known prin- 
ciples, find what would be a fair and reasonable rental for 
premises to be assessed, then it appeared to him that they had 
a fair starting-point, and it would not be a difficult matter to 
arrive at what would be a proper sum for those works to be 
assessed at. He was thinking over the matter a few days pre- 
viously ; and it occurred to him whether they could not adopt 
the principle of making the assessment at per looo cubic feet of 
gas. But this was open to the same objection as the present 
system ; and in the minds of some, it would be a tax upon good 
management and successful carbonization. Then if they based 
the assessment upon the amount of capital expended, how would 
they deal with those works which had provided for extensions 
for years to come ; and where the actual amount of business 
done yearly was not at all in accord with the amount of capital 
which had been laid out, and upon which profit had to be made. 
The whole question seemed to be full of difficulties ; and the 
most practical solution of it which occurred to his mind was that 
tliey should have some Court appointed, the members of which 
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should folly understand all matters connected with the gas in- 
dustry ; and let them decide what should be a fair amount of 
burden for a gas-works to carry. He was 'sorry Mr. Ward was 
not present to reply to the discussion, but was sure he would 
be much interested when he read the report of the debate to 
which his paper had given rise. 



THE STOREAGE OF COAL. 

Mr. C. £. Jones (Chesterfield) then opened a discussion on 
** The Storeage of Coal, viewed with regard to the Combination 
of the Mining Industries to the Detriment of the Gas Indus- 
try." He said that this subject was a very important one, and 
one to which they, as gas managers, would do well to specially 
. direct their attention, having regard to what was likely to 
happen in the future. The total area of the coal measures 
of the United Kingdom was about 6000 square miles, or 
4,050,000 acres ; this being exclusive of the south-eastern divi- 
sion of England, where coal had recently been found. In 1873, 
the output of coal was 128,680,131 tons; and in 1890, accord- 
ing to the Government returns, 181,614,288 tons — an increase 
in eighteen years of 52,934,157 tons, or nearly 30 per cent. 
(29*20 per cent.), and over the previous year of 4,697,564 tons. 
The number of mines in 1873 was 3938 ; and in 1890, 3409 — 
being a decrease of 529, or 13*43 P^^ cent. It would thus be 
seen that, while the number of mines had decreased, the output 
had largely increased ; and this arose from the fact that sn^all 
mines were unprofitable to work, and the large mines had in- 
creased their power of output. In 1890, the number of male 
persons employed underground was 531,670 ; and including the 
pit top, sidings, and coke ovens in and about the mines, with 
5890 females, they had as the total number of persons employed 
674,434. The coal industry, it would be observed, was a very 
important one in this country— employing as it did nearly three- 
quarters of a million of people, and providing the backbone 
of the gas industry. The occupation of a miner was now twice 
as safe as it was formerly. In 1872 there was one death in 
every 233 persons employed; and in 1890, one in every 543. 
The general average of coal raised for every fatal accident was 
226,023 tons, or 178,227 tons per death resulting from accident. 
These figures showed a remarkable increase on what took place 
the first year the Coal Mines Regulation Acts came into opera- 
tion. Of the 181,614,288 tons of coal raised, he calculated — 
and he thought he was taking a very low estimate indeed^that 
more than 12,000,000 tons were used in the manufacture of gas, 
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or about one-fifteenth of the entire output. The number of gas- 
works in the United Kingdom might be placed roughly at 600, 
of which 65 per cent, belonged to private enterprise, and 35 per 
cent, to local authorities. What he wished to direct particular 
attention to was the combination on the part of the miners and 
their employers, with the view of forcing up the price of coal. 
This took place some two years ago, with very disastrous results 
to the gas companies. He might say that, within a compara- 
tively short period, the price of coal had been advanced all 
round by 4s. per ton ; and he thought he might say that last 
year and a portion of the previous year, it was considerably 
higher than that. Now a penny per ton on twelve million tons 
of coal came to ;£'5o,ooo a year, which had to be taken out of 
the gas profits. A shilling a ton amounted to ;£'6oo,ooo ; and 
4s., to ;^2 ,400,000 a year. During the combination of miners 
and coal-owners, no less a sum than 10 millions had been taken 
out of the gas industry. How was the 4s. per ton divided ? 
He believed that is. 4d. went to the collier, and 2S. 8d. to the 
coal-owners, or 40 per cent, to the one and 60 per cent, to 
the other. These figures might be taken as reliable, as he was 
conversant with the prices being paid for getting coal. Now 
this advance had hitherto been sustained without (excepting in 
a few instances) increasing the price of gas ; but they could not 
go on like this for ever. His desire was that every gentleman 
present at the meeting should give his personal experience in 
this question, in order that they might convince the coal-owners 
.and colliers that the gas industry was not an El-Dorado. With 
tar falling and sulphate receding, and a rise in the price of 
nearly every article used in gas-works, this must in the end tell 
unmistakably, and very injuriously indeed, upon the future of 
their industr>\ They all rejoiced most heartily when they 
heard of the amelioration of the material and social condition 
of the working classes. The colliers undoubtedly deserved 
all they had obtained ; but having received an advance of 40 
per cent., they ought to be satisfied. There were, however, 
rumours of strikes, other combinations, shortening of the hours 
of labour, and a reduction of the output ; and these things it 
would be well for gas managers to take note of, and, if possible » 
to meet the circumstances under which they found themselves. 
Coal was no doubt an indispensable national article ; but what 
was to become of kindred trades if these combinations were to 
lead to a prohibitory price ? Already there was a shrinkage 
in some of the trades of this country — notably in the iron 
trade ; and as history in all ages had a peculiar ** knack " of 
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repeating itself, bad times would come upon the country 
again if they had to depend upon the coal- owners for 
their assistance. Gas managers could not now be sure of 
getting their coal regularly from the contractors; and they 
were always making stereotyped excuses. Some three days a 
week was now about the time a collier took to earn what he used 
to get in six days. His object was to have less to do, and yet 
earn the same amount of money. The latest fad was for an 
eight-hour day. But how was an eight-hour day to have legis- 
lative enactment. If it had, it must be applied alike to all the 
country — to doctors, railway men, fishermen, sailors, hospital 
nurses, and others. The working men of this country had done 
more than any other .people to encourage the importation of 
foreign labour, by being led by the nose by faddists. With these 
evils staring them in the face, gas managers must conduct their 
affairs economically; and in order to get peace and comfort, it 
was absolutely necessary that they should have a store of raw 
material always at hand, and a storeage largely in excess of 
what they used to consider necessary. The six weeks* storeage 
of the old orthodox times was now no longer applicable ; and he 
would be a rash man who would not make provision for a 
larger quantity than this. He thought that, if the present state 
of things continued, they would have to provide for one-third of 
the total year's consumption of coal, which would mean an 
increase in cost if it was purchased from a contractor. This 
would mean an increase in the cost of the manufacture of gas ; 
and this would mean, following the corollary, an increase in the 
price of gas. But if they attempted to increase the price, they 
would have an enlightened public up in arms immediately. One 
word of warning to the coal-owners. Owing to the high price 
of cannel, it had almost been superseded in the South of Eng- 
land as an enricher of gas ; and bituminous coal would follow, 
unless great care was exercised on the part of the coal-owners 
and the leaders of the colliers. The advent of oil as an 
enricher of coal gas and also of water gas was enough, he 
thought, to cause the upward movement with regard to coal 
to pause. It should be a matter of serious consideration for 
the coal -owner as to how far he could squeeze the gas in- 
dustry, or how far he would encourage the importation of oil 
and the manufacture of water gas. That this would injure 
the coal industry went without sajdng. He hoped these words 
of warning would be taken up by those to whom they were 
addressed, and that nothing more would be heard of attempts 
to force up the price of coal. In the face of interruptions 
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in the railway and canal traffic, strikes, holidays, accidents, 
frosts, &c., which increased the responsibility of the gas 
manager, it was absolutely necessary that he should at once 
secure ample storeage under cover. 

Mr. DuESBURY said there was no doubt about it that the time 
had come when gas managers unfortunately had to get in larger 
stocks of coal than they had been in the habit of doing ; and 
this entailed additional expense. He hoped the price of coal 
would recede somewhat. If it did not, it would be a very serious 
matter ; and the price of gas would necessarily have to go up. 
Mr. Jones had referred to the use of oil by the London Gas 
Companies for enriching their gas in the place of cannel ; and if 
the price was not reduced, other gas companies would have to 
take similar steps. 

Mr. J. T. JoLLiFi^E (Ipswich) said he did not take quite such a 
pessimist view as Mr. Jones as to the combination of coal-owners 
and miners, nor did he think it was necessary to have a stock of 
coal so large as had been mentioned. He thought it would be 
better to pay a little more for coal than to spend a considerable 
amount of money on coal-stores, and with the risk of firing and 
other incidental troubles involved in having a large stock. At 
the same time, he thought it was desirable to have a fairly 
good supply of coal in hand. This year coal had been bought 
much cheaper than last year ; but he believed that, whatever 
the price of it might be, they would have to depend in future 
very largely upon the state of the trade of the country as a 
whole, and more especially upon the state of the iron trade. 
Many present knew that for years the coal-owners did not earn 
a penny of profit ; and this was not a healthy state of things. 
He did not say they were to make a fabulous sum of money ; but 
certainly gas companies who had year after year paid maximum 
dividends without much trouble, now that dark days had come 
upon them, should not raise the hue and cry of absolute des- 
pair. If necessary, they should advance the price of gas to pay 
dividends ; but this should only be done as a last alternative. 

Mr. A. Mitchell (Bury St. Edmunds) said that he should like 
to make a few remarks on this particular phase of the question : 
A great many of the members were managers of comparatively 
small works, and used all inland coal. The experience of most of 
them was, he believed, that they had too little storeage room ; and 
they would find it of considerable advantage if they could store 
a great deal more coal than they were now able to do. They 
were guided to some extent in what they did by their directors ; 
and if the latter would only allow their managers to buy more 
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coal earlier in the season, and have more storeage in the winter, 
it would benefit all concerned. He was afraid many small 
works had not even six weeks' storeage, while they ought to 
have at least twelve. There was no reason why small works 
should take in but very little coal from the middle of November 
until February ; and the coal they had to use would then be dry 
and much cleaner. 

Mr. J. W. Helps (Croydon), in reply to an invitation from the 
President, said this coal-supply question had not affected his 
Company so far to any great extent, because they happened to 
have a contract which had carried them on to the end of last 
June ; and now that the price had gone down, they had been 
able to get a contract at a figure a little above the old one. 
Unfortunately, they were placed in the position of having 
storeage room for only 6000 to 7000 tons of coal, which merely 
represented about five weeks* supply. Though as a rule he was 
not favourable to middlemen, they did not buy their coal direct 
from the owners ; but they had a contractor who, in the event 
of their not being able to get coal from the pit which they 
contracted for, could give them either inland or sea-borne coal. 
He rather agreed with the remarks made by Mr. JoUiffe, that it 
was not necessary to go to the extent of four months* storeage, 
as proposed by Mr. Jones ; but he was of opinion that two 
months' stock should be the minimum. As to the question 
touched upon by Mr. Mitchell, with regard to the delivery of 
coal during the winter, his remarks were perfectly right. In 
his (Mr. Helps* s) case, when he had his coal-store quite full, 
he merely asked the contractors not to stop their deliveries, 
but rather that the amount of coal coming in should be about 
sufficient to carry them on from day to day without decreasing 
the quantity they already had. It seemed to him that if the 
gas -companies promised to take a larger amount of coal during 
the summer, the coal-owners would make a reduction in price 
(say) up to the end of October. He believed, however, it was 
the case with many contractors that, if they knew a company's 
stores were full, and they (the contractors) happened to be 
pushed in the winter, they would take advantage of it, so that 
the company would really be in no better position than if they 
had not stored coal in the summer. As to the use of oil for 
enriching gas, there was no doubt that the tendency, at any rate 
*in and around London, was to do away with cannel. He had 
himself given the subject some study ; and, on his advice, at 
their last meeting his Directors had given an order for a set of 
apparatus which, he hoped, would supersede the use of cannel. 
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Mr. WiMHURST suggested that, as there were two representa- 
tives of colliery-owners present — Mr. Taylor and Mr. Fincken 
— it would be interesting to hear them on the subject. 

Mr. Taylor said that, for about eight or nine years previous 
to two years ago, colliery-owners actually lost on their trans- 
actions. But during the past two years they had made money ; 
and he was very glad they had. He hoped that these sudden 
changes would bring about some kind of system, whereby both 
gas companies and colliery-owners would receive a fair amount 
of dividend on the capital they had invested in their concerns. 
He thought that if a Committee were appointed on behalf of 
colliery -owners and gas managers, they could come to some 
kind of arrangement by which the latter would take the coal as 
it was drawn out of the pits. He certainly could not see why 
gas companies should expect the colliers to work only two days 
a week in the summer, and six-and-a-half in the winter. He 
had had contracts where he had to deliver 2^ per cent, in the 
months of May, June, and July, and had been called upon to 
deliver 15 per cent, in December, January, and February ; and 
from his experience of 22 years, he found that gas managers always 
pressed him more in December than in any other month. 

Mr. Fincken said Mr. Jones had stated that there had been 
a rise in the price of gas coal of 4s. per ton, which represented 
to the gas industry a total sum o£ ^"2,400,000 ; and of this 4s., 
he asserted that is. 4d. had gone to the men, and 2S. 8d. to the 
masters. His (the speaker's) experience had been with one or 
two of the Silkstone collieries ; but he entirely failed to see 
where this 2S. 8d. had been obtained. Up to the year 1888, 
collieries were actually losing from 8d. to gd, per ton of coal ; 
and instead of the 2s. 8d. referred to by Mr. Jones, the figure 
should now only be 8d. As to the difficulties with the men, 
Mr. Jones lived in a colliery district ; and he was in a position 
to appreciate the trouble they had had with them as well as 
he (Mr. Fincken) was, especially with the younger men. He 
could not at all see the reason why this question should have 
arisen now ; but if the subject of increased storeage had been 
brought forward two years ago, he could well have understood 
it, as, of course, it was now well known that prices were falling. 
Then Mr. Jones said there was a combination of the colliery- 
owners and the men ; but there was no such thing — in fact, 
they were " at daggers drawn." If gas-works owners had lost 
the 48. per ton on their coal, and were still able to pay their 
dividends, this showed that, in past years, they must have had 
very rosy times indeed. 
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The President said that he questioned the wisdom of attach- 
ing such great importance to momentary combinations of either 
Qoal-owners or their men. No doubt, these arrangements were 
productive of a good deal of inconvenience to those who 
happened to be in the market when they were in full swing ; but, 
in the very nature of things, they did not last long, and would 
soon right themselves. He was quite with Mr. Mitchell when 
he said that it would pay gas companies far better to spend a 
little more capital op storeage, so that they could piit coal under 
cover, than to be content to go on year after year with limited 
storeage, and be exposed to the danger of waiting for supplies, 
and having to go into the market to buy coal at something like 
panic prices. He was of opinion that if they provided for six 
weeks* maximum storeage, they would be in tolerably easy cir- 
cumstances, and would get through some extraordinary winters 
without any difficulty at all. 

Mr. Jones, in reply, said there was no doubt the coal-owners 
had recently mended their ways somewhat. But they had given 
no guarantee whatever for the future, and therefore it was just 
as well that gas managers should keep their eyes upon them. 
Although situated right in a coal-field, he had been within his 
last 24 hours' supply of coal, owing to strikes, the congestion of 
the railways, and the inability of the masters to compel the men 
to work. As to paying colliery-owners for coal rather than erect 
additional storeage room, he thought this was a very visionary 
notion, because they could not make the men work ; and the 
output was regulated more by the whims of the men than by the 
wills of the masters. He thought it was generally recognized 
that the coal storeage of gas-works was insufficient, taking the 
country all round ; and he did not think that three or four 
months* storeage was at all outrageous. Besides, there was the 
important point that coal stored in the summer was much better 
for gas- making purposes than that delivered in the wet and snow 
of the winter months. As to taking the coal as it was obtained 
from the pits, he pointed out that it was not dravoi from them 
in anything like regularity all the year round ; but there was 
something in the idea, as they were more likely to get the coal in 
a dry and good condition. He could not admit that, for some 
eight or nine years, colliery-owners were losing 8d. or gd. per 
ton, though he agreed that collieries were not so remunerative as 
they might be. But, on the other hand, there were also scores 
of gas companies which for many years never paid any divi- 
dend at all to their shareholders. It was asserted that there 
was no coHibination between the coal-owners and the men. Of 
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course there was not ; but it could not be denied that there 
was a tacit understanding. As to the profits of gas companies, 
these were not at all enormous ; and they had to publish a 
statement of their accounts, which was overhauled by Govern- 
ment auditors. The colliery-owners were under no obligation 
to do this ; and they now made 20, 30, and, in one instance he 
knew of, upwards of 200 per cent. In conclusion, he repeated 
that six weeks* storeage was utterly insufficient ; and it should be 
quite as much as he had advocated in his opening remarks. 

On the motion of Mr. R. J. Sharman (Wisbech), seconded by 
Mr. C.J. Wright (Saffron Walden), a vote of thanks was passed 
to the readers of the papers and to Mr. Jones. 

Election of Office-Bearers. 

Mr. Barratt moved, and Mr. Best seconded, the appoint- 
ment of Mr. C. E. Jones as President for the ensuing year. 

This having been unanimously carried, 

Mr. Duesbury was elected Vice-President, on the motion of 
Mr. Barton, seconded by Mr. Yorston. 

Mr. Wimhurst was re -appointed Hon. Secretary and Trea- 
surer ; and the Auditors (Messrs. Weller and Yorston) were also 
re-elected. 

These gentlemen having acknowledged the honour conferred 
upon them, 

Mr. Weller observed that they were in the happy position 
of having a balance of £2^ in hand ; and he had much pleasure 
in proposing that an honorarium of ten guineas be presented 
to their Secretary, as a slight recompense for the great trouble 
he had taken in furthering the interests of the Association. 

Mr. Yorston having seconded the motion, it at once received 
the hearty approval of the members. 

' Mr. Wimhurst, in returning thanks for this kind recognition 
of his services, mentioned that, when the Association com- 
menced, they had only 24 members, but now there were 53. 

Mr. W. J. Carpenter (Yarmouth) and Mr. J. H. Troughton 
(Newmarket) were elected members of the Committee in place 
of Messrs. Jones and Grimwood, who retired by rotation. 

Place of Next Meeting. 
The question of the selection of a town at which to hold the 
next meeting gave rise to a little discussion ; and eventually it 
was decided that Sleaford should be visited. 

Votes of Thanks. 
A hearty vote of thanks having been passed to the Mayor of 
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Cambridge for allowing the Association the use of the Council 
Chamber for the meetmg, 

Mr. A. Drage (East Dereham) moved a resolution acknow- 
ledging the services of the Auditors and the Committee during 
the past year. 

Mr. DuESBURY seconded the motion, which was carried. 

A similar compliment was then paid to the President, on 
the motion of Mr. C. Dixon (Homcastle), seconded by Mr 
Wright. 

The President briefly responded; and this concluded the 
meeting. 

The remainder of the afternoon was spent by the members 
and friends in visiting the Senate House, and King's, Clare, 
Trinity, St. John's, and Jesus Colleges; the Mayor and Mr. 
Duesbiiry kindly acting as guides. The gas-works were also 
inspected ; and the day*s proceedings were brought to a close 
by a dinner at Y« Old^ Castel Hotel. 



NORTH OF ENGLAND ASSOCIATION. 

HALF-YEARLY HEETINGi OCT. 3. 

This Meeting was held at the Offices of the South Shields Gas 
Company — R. Wallis, Esq., J. P., Chairman of the Company 
(the President), in the chair. 

The members and Mends assembled at the works of the Gas 
Company, where the Engineer, Mr. W. J. Warner, and his as- 
sistant (Mr. Wood), courteously received them, and showed 
them round. The works were originally constructed for an 
output of about half-a-million cubic feet daily ; but at the time 
of the visit they were being worked up to a million and a quarter 
feet per diem. There were 189 retorts, in settings of seven, 
ranged in two benches — a single and a double ; and though the 
method of firing was that of the old direct furnace, there was a 
peculiarity in Mr. Warner's setting by which he obtained much 
of the advantage which others derive from regenerative firing. 
• The other plant includeed two Gwynne and Beale exhausters, 
two of Parkinson's station meters, and a Feldmann's sulphate 
plant, capable of producing 10 tons of sulphate a week. 

The business meeting was held in the Board-room ; the Pre- 
sident (who had occupied the chief position in the Company 
for more than thirty years) taking the chair shortly after noon. 

A Welcome to the Town. 

Mr. Councillor Smith, in the absence of the Mayor, briefly 
welcomed the Association to South Shields ; remarking that he 
knew their deliberations were for the advantage of the members 
and of the public at large. 

The President, on behalf of the Association, thanked Mr. 
Smith as the representative of the Mayor and the Directors of the 
Gas Company. He himself, he said, occupied the same dual 
position as Mr. Smith ; and he knew very well the interest that 
was taken in their meeting by both bodies. They considered 
the visit of the Association as an honour to them. 

New Member and Associates. 
Mr. B. W. Richardson, of Harrogate, was admitted a member 
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of the Association ; and Messrs. L. H. Armonr, C. £., of Gates- 
head, and T. Gibson, of Carlisle, as associates. 

The President then read the following 

INAUGURAL ADDRESS. 

Gentlemen, — I will not stay to inquire why you have done me 
the honour to appoint me your President. It is a post more 
fitly due to gentlemen who, by their scientific and practical 
abilities, have distinguished themselves by promoting the special 
interest of your Association — ^that is, the manufacture and dis- 
tribution of coal gas. 

I am not disposed to question the liberal spirit which prompts 
the admission amongst you of those who have neither scientific 
nor practical abilities, but those also who have taken, for a long 
period, an anxious and active interest in th^ administration and 
financial management of this great industry. Gas manu- 
facture has always been a subject of lively interest to me. I 
am, I believe, not only one of the oldest in years, but one of the 
oldest in official connection with the gas interest throughout the 
whole area embraced by your Association — ^in that respect, 
gentlemen, an unenviable position. But I accept the position 
with thankfulness and humility. It is the one, the only one, which 
has brought me the rich reward of being chosen your Presi- 
dent ; I have no other qualification. What little science I might 
once have had, became long ago obsolete. 

I remember well, when Provincial Gas Associations were 
iirst contemplated, having long and anxious discussions with one 
of your present and most active members, about the judicious- 
ness, and probable success, of separating ourselves firom the 
parent society — the great national " Gas Institute.*' At that 
time, I argued that "Union is Strength,** and advocated no 
falling away from the parent society. But, gentlemen, from 
careful observation during all the years that Provincial Asso- 
ciations have been in existence, I am now satisfied that I was 
wrong. After all, there has been no real separation between 
the parent tree and the branches. We have a proof of this 
in the fact that one of our own distinguished members had this 
year the honour of being President of The Gas Institute. 

I will not allude to the trouble and annoyance that befell the 
parent society a few years ago, further than to express the 
liveliest satisfaction that the Institute has regained the con-- 
fidence and goodwill of all right-thinking men, and its old 
influence over the great interest it represents. The only change 
that I can see is the abolition of *' Innocents Day.'* Many 

u 2 
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valuable papers which were designed to be read at the annual 
meetings of the Institate, were postponed, and lost to the public 
for want of time. They are now read and discussed at the 
different Provincial Associations, with credit to their authors and 
to the dissemination of useful information. 

Since the commencement of the present century, what wonder- 
fill development of inventive genius we have witnessed ! The 
world, as it were, encircled with an iron girdle ; ships (such as 
our forefathers had no conception of) now plough the pathless 
deep at the rate of 20 miles an hour — ^thus annihilating space, 
extending beyond all conception the trade and commerce of the 
world, and bringing all nations into kin. Amongst the many 
other great conceptions of inventive genius the century has 
produced, is the art of manufacturing coal gas — " an art that 
does mend Nature.** It was first publicly introduced on the 
memorable occasion in our Nation's history at the celebration of 
the Peace of Europe in the year 1802, by Mr. Murdoch — ^the un- 
doubted promoter of the manufacture of coal gas for public 
lighting. And I will ask you, gentlemen, to endorse the noble 
sentiments in the presidential address to the parent society at 
Carlisle, to lose no time in wiping out the stain (I will not say 
on the gas interest, but on the Nation at large) that no fitting 
memorial should ever have been erected for a man who has 
done so much to promote the prosperity, happiness, and comfort 
of the civilized world. 

These are no mere words of rhetoric, gentlemen. The science 
of coal gas manufacture has dignified labour ; it has raised up 
a class of mechanical engineers and natural philosophers, not 
to be surpassed in any other art or science; it has added 
a new direction to the science of chemistry ; it has been a 
fruitful field for the surplus capital of this rich nation ; and yet 
there is no memorial to mark the Nation's gratitude to so great 
a benefactor. Mr. Murdoch had previous to 1802 — ^in 1798 — 
made many private experiments. But the inauguration of 
public gas lighting dates from the first public exhibition in 
1802 ; though it was not till the year 1810 that the first Act of 
Parliament was obtained by the London Gaslight and Coke 
Company, with a capital of ^f 200,000. In the year 1812 they 
obtained their Charter. In 1816 they had again to apply to 
Parliament for an increase of capital to the extent of another 
£200fioo. One grave mistake they made, which, I believe, is 
not an uncommon one at the present day. They laid their 
mains too small, and had to replace them with larger ones. 
By this time coal gas had gained the favour and confidence of 



NORTH OF ENGLAND ASSOCIATION. . 293 

the public. It had overcome the powerful opposition and 
interference of private interests ; it had overcome the inveterate 
prejudices of its opponents, and the ungenerous rivalry of the 
London and Westminster Oil-Gas Company ; it at once became 
a financial success, and has continued so till the present time. 
Oil gas, on the contrary, although generally established in 
the year 1817, and incorporated in the name of the London 
and Westminster Oil-Gas Company, was supported by the 
leading philosophers of the day — Congreave, Brande, Faraday, 
Ricardo, &c.— with a capital of half-a-million, and adopted 
by the incorporated Companies in Edinburgh, Liverpool, 
Manchester, &c. In the laboratory experiments it gave 3^ to 
I in brightness and purity over coal gas; and yet in a few 
years all the companies came to ruin. We have heard very 
little about oil gas from that time until we hear that The 
Gaslight and Coke Company, owing to the high price of coal, 
are at present supplementing their make of coal gas with a 
portion of oil gas. It will be interesting to know the results. 

From that time (until the electric Ught threatened to extinguish 
us), by the rapid and scientific improvement in manufacture, 
purification, distribution, the utilization of the residuals, and the 
many other purposes coal gas can be applied to, it has main- 
tained undisputed possession of public favour. I know of no 
other commercial pursuit that has had such a rapid and success- 
ful career. As early as the year 1827, ^^ ^®^ than 200 of the 
large cities and towns in the kingdom were lighted with coal gas 
— the South Shields Gas Company among the number, as our 
first Act of Parliament was obtained in 1824 ; and at the present 
day, there is not a to>^ of any importance in the kingdom but 
has its gas company. 

The yearly increase in the use of gas throughout the kingdom 
is enormous ; necessitating a yearly increase of capital. As I 
have mentioned before, the first company that obtained parlia- 
mentary powers was The Gaslight and Coke Company. Their 
capital from 1810 to 1816 was ;£'40o,ooo ; their capital is now, in 
round figures, 12 millions of pounds. It is the largest gas com- 
pany in the world. By the last parliamentary returns, the 
capital employed throughout the kingdom is 96 millions. But 
this is not all. Gas speculation has become a speciality with Eng- 
lish capitalists. English coal, English capital, and English engi- 
neers of scientific and mechanical ability have established the 
manufacture of coal gas in the furthest limits of civilization. 

This, gentlemen, is our inheritance I We must guard it with 
all our might and abihty . It is true we have not the same chances 
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of disdngmshing ourselves as our predecessors had. They have 
brought the science of gas manufacture to nearly perfection 
But there is no finality. There are giants in these days, whom 
it would be invidious to particularize ; and who can tell what 
further wonderful discoveries may be made in the distillation 
of coal? 

In matters of detail, I would commend to your attention 
the subjects of mechanical stoking, the amalgamation of com- 
panies—both for the manufacture of gas and the treatment of 
residuals by the companies themselves — the best methods for 
popularizing and promoting an increased consumption of gas 
for other than lighting purposes, and the assembling of ourselves 
together to read and discuss papers on practical subjects. 
Whether or not there may beany great and startling discoveries 
for us, in our time, from the high state of working order the in- 
dustrv has been brought to, with careful attention to detail, we 
ought to be able to hold our ovm against all comers, to continue 
to command the confidence and good will of the public, and to 
maintain the commercial value of the undertakings. 

Mr. J. Hepworth (Carlisle) said he thought they should ex- 
press their opinion as to the admirable address to which they 
had just listened. He was sure he carried the feeling of every- 
one with him when he asked them to award a hearty vote of 
thanks to their President. Whatever Mr. Wallis might have 
felt as to his being requested to preside over the Association, he 
could assure him that the members felt it to be a higher honour 
to them to have had the opportunity of meeting under his 
presidency. Those of them who had known Mr. Wallis — and 
some of them had been acquainted with him for many years 
now — knew how intimately he had been connected with the gas 
industry of South Shields ; and though he had spoken regret- 
fully of his want of knowledge of scientific methods, they all 
knew that he was one of the first to introduce them for the 
manufacture of gas, and that the South Shields Gas Company 
were largely indebted to the ability which he had exercised as 
Chairman. He might be permitted, as the Past- President of 
The Gas Institute, to thank Mr. Wallis for the exceedingly kind 
words he had spoken of that organization, and he trusted that 
the useful work of the Institute, and of the kindred Asso- 
ciations to which he had referred, might go on and increase. 
Whatever room there might be for further improvements in 
the manufacture of gas, nothing would encourage them more to 
promote these than the words they had just listened to. 



NORTH OF BNGLAND ASSOCIATION. 295 

Mr. W. Haroie, jun. (Tynemouth), seconded the proposition, 
which was carried. 

The President said he was exceedingly gratified with the 
way in which they had thanked him for his very imperfect per- 
ormance of his duties. 



Mr. L. H. Armour (Gateshead) then read the following paper : 

A SIMPLE METHOD OF PREVENTING STOPPAGE IN ASCENSION- 
PIPES OF GAS-WORKS. 

In dealing with a well-known problem, it is not possible to 
avoid references that are familiar to all concerned in the pro- 
cesses of an ordinary gas-works ; but I trust also to add thereto 
certain facts of importance in the working of a gas plant. 

The choking of ascension-pipes by the rapid deposit of pitch, 
is a common mishap in most gas-works. It is generally ad- 
mitted that the higher the temperature at which the fires are 
maintained, the greater is the tendency of the pitch to form ; 
while bends, the smallness of the diameter of ^cension-pipes, 
or their nearness to the brickwork of the retort-bench aggra- 
vates the case. 

Among the attempts to cope with this tendency may be men- 
tioned : (i) The placing of a large piece of coal in the mouth- 
piece just before shutting the door. (2) The placing of a 
pannikin of water similarly. (3) The dishing out of the under 
lip of the mouthpiece, to hold the early condensation of liquor. 
(4) The trimming of the charge in the retort so that there is 
the greatest body of coal nearest to the mouthpiece. (5) The 
forming of an internal annular space round the lower part of 
the ascension-pipe, to catch the liquors condensed in the early 
stage, to be evaporated at the later stage. The object in all 
these appears to be to secure, during the later periods of car- 
bonization, products which usually are driven off early in the 
process. 

A short account of how I was led to what I believe to be not 
only a sound, but a simple means of preventing the deposit of 
pitch in ascension-pipes, may be quite as interesting as any line 
that I could follow. Last summer I was appointed to continue 
experiments in obtaining residual products from coal in the 
ordinary process of coking. These experiments had been in 
hand for some years ; but a difficulty which stood in the way of 
effective work in any direction was the persistent and rapid 
formation of pitch in the piping used. Briefly, the mode of 
operation consists in exhausting a portion of the gas evolved 
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in the process of coking by gentle suction through small open- 
ings in the oven floor into a hollow under it, from which hollow 
a horizontal pipe, corresponding to the ascension-pipe of a gas- 
works, leads into a larger pipe acting as a hydraulic main, 
whence the gas is drawn through a set of condensers. 

A portion of the first pipe is laid underneath the floor of the 
oven, and only protected from the heat by a few courses of 
brickwork. Naturally, the floor becomes highly heated after a 
few charges have been coked; and as soon as the effluent 
vapours come in contact with the hot metal pipe, the pitch is 
deposited thereon and hardened. While the floors were new, 
and before they had become thoroughly heated, a satisfactory 
yield of products was obtained ; but with the warming up of 
the floors came the formation of pitch in the piping, and the 
gas no longer found effective vent in response to the suction. 

The oil obtained after the outlet had become obstructed, had 
an appearance which the men in charge described as " burnt.'* 
In order to counteract the evil effects which I believed arose 
from the very high temperature of the floor, I introduced a 
small drip or trickle of water into the hollow under the oven 
floor, and kept it flowing as long as the suction was applied. 
The effect was immediate. The outlet-pipe no longer took on 
a deposit of hard pitch ; and when I afterwards used ammo- 
niacal liquor, resulting from the process, for the drip (in place of 
ordinary water), the deposits previously formed in the main were 
softened, and began to flow. 

After experience of the effect of a minute quantity of liquor 
in preventing the formation of pitch in the piping above des- 
cribed, it was an easy inference that the analogous difficulty in 
the case of gas-works piping would be overcome by the same 
means. I have the satisfaction of being able to confirm this 
by the actual application to a setting of retorts at Carlisle, 
kindly carried out by Mr. Hep worth ; while- Mr. Warner has a 
specimen fitting to a retort in his works at South Shields. 

I may as well explain that there is no lack of liquor from the 
gas drawn down from a coke-oven ; the quantity sometimes 
exceeding 40 gallons per ton. So that, adding the drip looked 
like a needless addition to an already abundant product; but 
the fact remains as to the invariable effect of the added water. 
In a set of a dozen ovens, all exhausting into one main and at 
different stages, the early moist vapour from the charge of one 
oven seemed to have no effect on the later and drier vapour of 
its almost completely coked neighbour ; and only after intro- 
ducing the drip was the pitching in the main checked. 
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The requisite apparatus consists of an overhead tank, which 
may be kept full from the town water supply by a ball-tap ; but 
the effect of the crude ammoniacal liquor shows its use to 
be preferable. From this tank a pipe running along the front 
of the bench carries a tap for each mouthpiece. As the latter 
is fitted with a sealed inlet, to receive the drip from its tap, it 
will be obvious that this provides a sight feed, the r9.te of which 
is open to instant inspection ; and with the set of drip taps all at 
one level, a look along suffices to show how each is working. 

The unmoistened vapours from the coke-ovens not only 
deposited pitch in the first or outlet pipe, but the other piping 
was also affected in a similar way. I have already referred to 
the analogy between the coke-oven piping and that used in a 
gas-works. This analogy runs also to the behaviour of the 
tarry products; for where the tendency of pitchy deposit in 
the ascension-pipes of a retort is greatest, there also clotted 
and sluggish tar is to be found affecting the seal of the dip- 
pipes in the hydraulic main, and by adhesion and defective flow 
in the condensers, reducing their efficiency. As the unequal 
texture of the condensed tar, in whatever part of the plant it 
arises, is from the same cause, that which corrects this feature, 
where it is most strongly marked, will also act advantageously 
elsewhere. In other words, that which clears the ascension - 
pipe will also cause the tar condensed in other parts of the 
plant to flow readily. 

Having thus briefly stated the process by which I arrived at 
this method of using ammoniacal liquor for this purpose, and 
for which letters patent have been obtained, and having laid 
before you the evidence of its efficiency, I may conclude by 
referring to the more obvious results arising therefrom. These 
are : (i) The prevention of back pressure from stoppage in the 
ascension -pipes, thereby not only allowing the newly-formed 
gas free vent, but removing an important cause of the formation 
of carbon on the inside of the retort. (2) Freedom to use the 
highest attainable heat without fear of stoppage from pitchy 
deposit in the ascension- pipe. (3) Less liability of the tar 
resulting from the use of this apphance to clot in the 
hydraulic main and elsewhere. These points, with the other- 
relative advantages arising incidentally, will, I trust, commend 
the device to your favourable consideration. 

Discussion. 
Mr. W. Hardie, jnn., said he did not rise with the intention of 
saying mach on the important subject before them, bat more 
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for the purpose of asking a qnestion. The question of stopped 
ascension -pipes was one which had been foremost, he might say, 
for all time. That there were cures for the evil, he thought 
most of them would admit. But, in the majority of cases, it was 
found that the cure was worse than the disease ; and, besides, 
they often involved a great amount of expense and trouble. Mr. 
Armour spoke of using ammoniacal liquor in place of ordinary 
water ; and the question he wished to ask was why he did so. 
One would quite see that ordinary water would evaporate in the 
mouthpieces, and keep them cool ; but he did not see what 
advantage was to be gained by supplying ammoniacal liquor. 
If Mr. Hepworth or Mr. Warner, who had had this plan in 
operation, had used ammoniacal liquor, he would like to know 
what advantage they l^d gained from so doing. It seemed to 
him that they would lose a quantity of ammoniacal liquor, and 
that before it entered the mouthpiece at all, most of the am- 
monia would be driven off. 

Mr. J. Hepworth did not think he had suffered quite so much 
as some of his brethren from stoppages of ascension-pipes. 
But he knew something about them — in fact, too much ; and he 
also knew something about the remedies t&at had been used to 
prevent them — in some cases, with very littie success. He was 
not responsible for Mr. Armour's paper being read ; but he was 
responsible for making the experiments at his own works to 
which Mr. Armour had referred ; and if he told them the success 
or otherwise that had followed the use of the arrangement, it 
might perhaps lend some little interest to the paper. The 
fittmgs which had been described were exceedingly simple in 
character, and inexpensive ; and unless Mr. Armour placed a 
royalty on it (of which he as yet knew nothing), the cost of the 
invention must needs be small. With respect to the efficiency of 
it, he was bound to say, first of all, that he fitted up the arrange- 
ment to one or two ovens ; but as he did not work on Sundays, 
he found that on Mondays there was always some little diffi- 
culty in getting the apparatus to operate again. The cessation 
in the working probably caused the inlet for the water to fill up 
in some way ; but when it was worked continuously, there was 
no trouble of that kind. There was another slight difficulty ; but 
he thought this lay with himself, and not with Mr. Armour. 
The seal was sometimes displaced ; but on making it a littie 
deeper, it was remedied, even with the stoppage on Sundays. 
He had no trouble whatever now ; and in an ordinary setting, 
fitted in the usual way, the thing went successfully from month 
to month, with the effect of preventing all stoppages. He did 
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not think, however, this was a sufficient test to apply, because 
he was not troubled before with stoppages, although he employed 
high heats. He had several settings which worked at very 
high heats — ^there would be no difficulty in working them off in 
four hours, though, as a matter of fact, they worked them off 
in five hours. Until. a week or two since, he was repeatedly 
troubled with stoppages in these at the top ; in one setting, he 
should say no less than eight or ten times in 24 hours. This 
was a great nuisance, because, whatever good effect he was 
getting from the high heats, he was suffering a good deal of loss 
in the stoppages. He accordingly applied Mr. Armour's arrange- 
ment to this setting. It had been at work now for nearly a 
fortnight; and instead of having eight or ten stoppages in 
24 hours, he had not had one. There was a little matter that 
was not perfect. The stoppages at the top had ceased; but 
there had been one or two slight obstructions just at the point 
where the gas passed from the retort. He expected, however, 
that when they had found how much water they needed, they 
would get over this. The difficulty was not a serious one. By 
simply putting up a jumper, it was opened ; and the retort went 
on again. It had only happened once or twice in 24 hours ; and 
this in retorts heated up to a very high degree. He had had no 
experience in the use of ammoniacal liquor; but he should think 
it might be explained in Mr. Armour's case by his making it at 
his coke-ovens, where it was very poor and of little value. There 
was one thing, however — ^the water was connected directly vdth the 
main, and the pressure somewhat varied ; whereas, if the water 
were delivered from a cistern, the last difficulty in making Mr. 
Armour's method perfect might perhaps be removed. He ought 
to have mentioned that, in these very highly-heated retorts, the 
coal used was of a rich character. It was the richest cannel 
they had ; and it was quite possible that, if coal had been used 
and not cannel, no stoppages would have occurred. Such as 
there had been were very slight ; and he felt that probably another 
week's experience would enable him to remedy them. 

Mr. J. Hall (Chester-le-Street) said that gas managers, rom 
the start, had had a great deal of trouble from stopped ascen- 
sion-pipes ; and it was a very annoying thing. It was, besides, 
very difficult sometimes to know what was really the cause of 
these Stoppages. He might mention a great number ; but it was 
perhaps useless, because there were gentlemen present who 
knew probably more about them than he did. He thought he 
saw the object of Mr. Armour's plan. Mr. Hardie did not know 
the difference between using town water and ammoniacal liquor. 
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There was a vast difference ; and they experienced it in scmb- 
bing gas. Sometimes water contained lime, which would cause 
a stoppage ; but in ammoniacal liquor there was no lime. He 
had recently found out a simple process for dealing with 
stoppages at the first socket. In one setting he had, strange to 
say, only a single pipe which annoyed him. He found that one 
of his men, instead of drawing the charges fully, drew only 
half, and put fresh coal at the front. This started that pipe ; 
and he had never been able to get it properly cleared. He 
found that stopped pipes could be burnt out by putting up them 
a heated 2-inch pipe and an iron rod. 

Mr. D. Terrace (Middlesbrough) said he had listened with 
very great pleasure to Mr. Armour's paper, although, he might 
say, he disagreed with him on almost every point. This very 
complicated arrangement to every bend of the ascension-pipe 
seemed to him to be unnecessary. What appeared to him to 
be essential was to prevent stoppages rather than tO cure them. 
The cause of all the trouble was the hydraulic main. Remove 
it, and everything would be right. This was his experience. 
Mr. Armour's arrangement he looked upon as " pottering '* vdth 
the thing altogether. About twelve years ago, he (Mr. Terrace) 
introduced water into the hydraulic main. He was in a gas- 
works recently where there were hundreds of ascension-pipes ; 
and there was a little arrangement at the top of every one for 
running water down them. He learned from the manager that 
since he had adopted this means of keeping the seal clear, there 
was no necessity for putting a single drop of water into the 
ascension-pipes. Therefore he considered that the arrange- 
ment which had been put before them was going the backward 
way to remedy the evil ; because, if they kept the liquor in the 
hydraulic main, then there would be no* necessity for using it. 
It seemed that the cooling effect of running cold water in had 
more to do with the prevention than anything else. But then, 
if they used cold water, they would weaken the ammoniacal 
liquor ; whereas if they put in ammoniacal liquor, it would find 
its way to the tar-well. He was going to ask if any angering 
was required from the mouthpieces every time. He would be 
very pleased to show any gentleman the method he had had in 
use for the past twelve years. 

Mr. W. J. Warner (South Shields) said that Mr. Armour had 
mentioned the fact that he had been in possession of one or 
two mouthpieces at the South Shields Gas- Works for a day or 
two. These had been entirely in Mr. Armour's hands; and 
therefore he (Mr. Warner) was not in a position to say what 
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the result had been. The stoppage of ascension-pipes came, 
he believed, from irregularity of working, and from nothing 
else. This was a position which he took up a good many years 
ago, when the subject was very frequently brought before them 
at their parent institution. Among the various schemes which 
had been introduced, for the purpose of preventing stoppages, 
there was one especially which they thought a few years ago 
was going to take the golden medal. It came from Ipswich, 
and was a grand scheme of elaborate perforated plates, put in 
the mouthpieces, which screened the gas as it passed away. He 
then held, and he held still, that the stoppage of ascension- 
pipes was due to irregularity of working — the result of the retort 
getting excessively hot, by changes of coal or other cause. He 
found the stoppages took place most frequently in retorts 
where the charge was exhausted soonest. He therefore thought 
that, if they let the gas go off at a good working temperature, 
there would be no stoppage of ascension-pipes. 

Mr. T. Bower (West Hartlepool) did not think he could add 
a great deal to what had already been said regarding stopped 
ascension-pipes. He believed the members were all agreed that 
they were about one of the worst evils connected with gas-works. 
He was pleased to be able to state that latterly he had not had 
much trouble with them. Some eight years ago, they had, at 
the works with which he was now connected, an old bed of 
retorts which had been in use for nearly twenty years ; and in 
some parts of them, they were very much troubled indeed with 
stoppages, chiefly in the bridge-pipes. When he examined 
these, he found that they were not equal in area to the ascension- 
pipes; and consequently they had the stoppage where the 
contraction existed. He put in new bridge-pipes, of larger 
area; and since then not one had been stopped. In this 
bench he erected one setting of patent regenerative furnaces. 
It was a setting of seven ; and one retort was immediately over 
the fireplace. This retort gave a good deal of trouble ; the 
ascension-pipe stopping, not only at the mouthpiece, but right 
up to the top. He passed coM water in by means of a |-inch 
cast-iron pipe, allowing it to trickle down the pipe. A friend 
advised him to take out the iron pipe, and to put in a steel one. 
He did so ; and he did not think he had ever had a stopped pipe 
since. He supposed it was the extra heat in consequence of 
the retort being over the fireplace which was the cause of the 
stoppage. Another reason probably was that the retort -house 
was narrow ; and being anxious to have the longest possible re- 
tort in, the ascension-pipe was placed close to the bed. 
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Mr. Hepworth remarked that at his works the whole of the 
hydraulic main had been supplied with water for some years 
past ; but, unfortunately, this had not cured occasional stoppages 
of the ascension-pipes. 

Mr. Terrace asked if the water was run continuously into the 
hydraulic main, because that was what he referred to. 

Mr. Hepworth replied that it was changed every six hours. 

Mr. Armour, in reply, said that, at the beginning of his experi- 
ments, he used water ; but it was exceedingly hard, and had a 
tendency to coat the pipe. The ammoniacal liquor which he 
employed was weaker than most ammoniacal liquors which 
were produced from coal in the ordinary process of gas making ; 
and when he began to use it instead of water, it kept every 
pipe clear. He discovered, accidentally, that the effect of the 
ammoniacal liquor upon the pitch already formed in the pipe 
was much greater than the effect of clean water. The liquor 
was the crude or first liquor, such as they would take from the 
hydraulic main in a gas-works. Now, ammoniacal liquors from 
the hydraulic were not clean waters with a flavour of ammonia. 
They contained a percentage of the liner condensable hydro- 
carbons ; and he presumed, in using ammoniacal liquor, they 
restored to the gas as it came from',the mouthpiece that which 
the gas carried to a point where it was of no further uSe. As 
to the loss of ammonia, there was exceedingly httle exposure to 
the ammonia ; and what did not go off by evaporation passed 
into the retort, and therefore was condensed over again. 
Practically, therefore, the loss must be a very small fraction. 
Mr. Hepworth*s more recent experience was as new to him that 
morning as it was to the whole meeting ; and he was exceedingly 
obliged to that gentleman for the manner in which he had con- 
ducted the experiments for him, and also to Mr. Warner for 
giving permission to have the arrangement placed in his works. 
His feeling even as to the most expeditious method of removing 
obstructions in ascension-pipes was that, if they could find apian 
for preventing them, it was preferable to any method of removing 
them. Some time ago he said to Mr. Hepworth that he mar- 
velled ascension-pipes were not made of steel or wrought iron, 
because he found, in the work he did in connection with the 
inlet-pipes under the coke-oven floors, that cast-iron pipes took 
pitch much more readily, and that when it was on it was knit 
more closely to the iron than it was to steel. There seemed to 
be an affinity in nature between pitch and cast iron, which 
was not the case between pitch and either wrought iron or steel. 
He was very greatly obliged to the members for the manner in 
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which they had received his paper, and for the criticisms that 
had been offered. 

Mr. W. Ford (Stockton) proposed a vote of thanks to Mr. 
Armour, who, he said, had come among them as a stranger. It 
was so long since he had had a stopped ascension-pipe that 
he had forgotten what it was. He really must differ from his 
old and esteemed friend Mr. Terrace, who said the water in the 
hydraulic main was a perfect cure for stoppages. He himself 
tried it many years ago ; and now he was working with a seal 
of tar in the hydraulic main, and he had no stoppages. He 
believed that Mr. Armour's cure would not be successful in every 
case. There was variety in coal, variety in temperature, 
and variety in the construction of apparatus. Everything 
must be studied on the spot, if a cure for the evil was to be found. 
If those gentlemen who converted gas coal into coke were 
to adopt this little invention of Mr. Armour's, it might be 
the means of accumulating thousands a year to them. He 
had had some little experience of the Simon-Carves process, 
at a colliery; and if Mr. Armour's inventions could be applied 
to that process, there would be great benefit to colliery pro- 
prietors who worked up their secondary products in that way. 

Mr. Bower seconded the motion, which was unanimously 
carried. 

Mr. Armour briefly acknowledged the vote. 

Votes of Thanks. " 

Mr. J. H. Cpx (Sunderland) proposed a vote of thanks to the 
President. He was, he said, quite certain that, if gentlemen in 
similar positions to Mr. Wallis were to do as he had done, it 
would benefit them all. 

Mr. T. Trewhitt (West Hartlepool) seconded the motion, 
which was passed. 

The President having thanked the members for their con- 
fidence in him, 

A vote of thanks was accorded to the Secretary and Treasurer, 
on the motion of Mr. Warner, seconded by the President. 



The Association were afterwards entertained to dinner in the 
Royal Hotel, by the Directors of the South Shields Gas Com- 
pany. Several members of the South Shields and J arrow Cor- 
porations were also the guests of the Directors. Mr. Wallis 
again presided, and made a most genial Chairman. 
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QUABTERLY MEETINa, OOT. 22. 

This Meeting was held at the Great Western Hotel, Birming- 
ham. The President (Mr. C. S. EUery) was unable to attend, 
owing to business of a pressing nature; and, in his absence, 
Mr. R. O. Paterson, of Cheltenham, was voted to the chair. 

New Members. 
The Committee recommended the election of the following 
gentlemen as members of the Association : Mr. R. Jones, 
Manager of the Dawley Gas- Works ; Mr. E. Layton, Manager 
of the Sutton Coldfield Gas-Works ; and Mr. W. Murray, 
Manager of the Uttoxeter Gas-Works. The recommendation 
was unanimously adopted. 

Election of President and Officers. 

Mr. J. Annan (Wolverhampton) proposed that Mr. William 
Littlewood, of West Bromwich, be elected President of the 
Association for the ensuing year. 

Mr. H. Hack (Saltley, Birmingham) seconded the motion 
and it was carried unanimously. 

Mr. Littlewood having thanked the members for the compli- 
ment they had paid him, 

Mr. J. S. Reeves (Bilston) proposed that Mr. P. Simpson, of 
Rugby, be re-elected Treasurer ; and the motion was carried 
unanimously. 

Mr. Littlewood remarked that they could not have had a 
better Secretary than Mr. J. S. Reeves ; but as he now wished to 
retire from the office, he (Mr. Littlewood) had pleasure in pro- 
posing that Mr. Meiklejohn, of Oldbury, be elected Honorary 
Secretary. 

Mr. W. T. Tew (Warwick) seconded the motion, and it was 
carried. 

Mr. J. S. Cranmer (Stratford -on- Avon), Mr. V. Hughes (Tipton 
and Mr. J. S. Reeves (Bilston) were elected on the Committee — 
the two former being in substitution of retiring members, and 
Mr. Reeves in place of the late Mr. J. Deakes, of Worcester; 
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and Mr. W. W. Hulse, of Longton, and Mr. J. C. Belton, of 
Wellington, were appointed Auditors. 

Thanks to the Retiring Officers. 

The Chairman proposed a vote of thanks to the President, 
for his admirable conduct in the chair during the past year. 
He included in the resolution a similar vote to the Treasurer, 
Secretary, and Committee ; remarking that they had all fulfilled 
the duties of their respective offices to the entire satisfaction of 
the members. 

Mr. LiTTLEwooD seconded the motion, and it was carried. 

The late Mr. Deakes. 

The Chairman said that since their last meeting they had 
lost one of their most esteemed members in Mr. Josiah Deakes, 
of Worcester ; and they would all agree that it was only right 
that they should convey to his widow and family their sense of 
his loss. He moved that the President and Secretary be asked 
to send a letter of condolence to Mrs. Deakes. 

The proposition was agreed to. 

Mr. Hack then read the following paper : — 

ELLIOTT'S PROCESS OF CONTINUOUS CARBONIZING. 

It will be remembered that when the members of this Associa- 
tion visited the Swan Village Gas- Works, on the 13th of 
November last, to inspect the Elliott process of continuous car- 
l)onizing as in operation there, the author was unable to afford 
any definite information respecting it, but stated that, whether 
the experiment proved successful or otherwise, the results should 
be communicated to you. He has now the pleasure of fulfilling 
that promise. 

In July, 1888, the author paid a visit to the Ludlow Gas- Works 
to see the system at work as applied to a setting of three single 
retorts, 10 feet long, as described in the Journal of Gas Lighting 
for Nov. 5, 1889. Although from these retorts being worked 
in conjunction with others, Mr. Elliott was unable to give any 
statistics by which the results could be compared with those 
obtained from the ordinary settings, charged and drawn in the 
usual way, yet, judging from the apparent ease with which the 
operations were effected, the satisfactory condition of the coke as it 
fell from the cylinders (of good size, thoroughly carbonized, and 
requiring no quenching), and the generally favourable account 
given of the process by Mr. Elliott, the author felt justified in 
recommending his Committee to sanction a trial upon a slightly 
extended scale, in conjunction with the experimental plant at 
the Swan Village Gas- Works, in which the yield of gas as well as 

X 
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residaals coold be accurately detennined^the only satisfactory 
way of arriving at a just conclusion of any proposed new method 
of carbonizing. 

Messrs. Cockey and Sons, of Frome, having made the iron- 
work for the Ludlow setting, the author deemed it prudent to 
entrust that portion of the work to them, with the view of reap- 
ing the benefit of any improvement which the experience at 
Ludlow might indicate as desirable ; and the patentee was in- 
structed to confer with that firm, so that the details might be 
arranged in accordance with his views, and to suit the conditions 
of the old beds or archways in which, to ^save expense, the in- 
stallation was to be made. The dimensions and form of these 
would not admit of the bes^ arrangement that could be designed 
for a trial of the system. Greater height and width would have 
been preferable ; but the author deemed that, without building 
new arches, the value or otherwise of the principle could be 
tested. 

The drawings on the wall show the settings and the general 
arrangement of the gearing, coal-hopper, gas ascension-pipes, and 
feed-pipes. [The general arrangement is shown on p. 308.] 

The members will recollect that there were two settings, each 
of five single retorts, 18 inches in diameter at the front or charg- 
ing end, and 20 inches at the discharging side ; the length over 
all on the horizontal being 10 feet, and 11 ft. 6 in. on the slope, 
the fall of the bottom of the retort from the front to the back 
being 20 inches, making an angle of 8^ with the horizontal. The 
increase in the diameter of the retort at the coke cylinder end is 
given, as will be readily understood, to prevent wedging of the 
coke ; and so, apart from the slope, afford additional facility in 
the operation of discharging. 

A Korting steam-jet exhauster was employed, the dip-pipes 
being sealed 2^ inches, and an exhaust of from i8-ioths to 
20-ioths maintained in the hydraulic main — the pressure on the 
retorts, as shown by the gauge, averaging about 4-ioths. The 
condensing-main, scrubbers, purifiers, and purifying medium 
being the same as used in connection with experiments upon the 
same kind of coal distilled in the ordinary retorts in the usual 
way, for a comparison of results it is unnecessary to describe 
them in detail. 

The author had ascension-pipes and a hydraulic main pro* 
vided at both ends of the settings, so that, in the event of the 
system proving in other respects a success, a comparison of the 
results might be made with the gas taken ofif alternately from 
either end of the retort, and principally with the idea of ascer- 
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taining, on a practical scale in each case, the effect upon the 
composition and quality of the gas—in the one case the gas from 
the new (hourly) charge having to pass over coke of a gradually 
increasiDg temperature ; in the other, just the reverse of these 
conditions obtaining. Our Continental brethren have frequently 
asserted to the author that our through retorts, worked with a 
hydraulic seal, were the chief cause of the trouble with stopped 
pipes, and the deterioration in the quality of the gas produced ; 
their idea being that, despite all care in adjusting the level of 
the hydraulic main and the dips to a uniform seal, in course of 
time variations in the level and contents of the hydraulic main 
will cause a difference between one side and the other in the re- 
sistance offered to the gas, when, however slight this difference 
may be, the tendency of the gas must be to escape up the pipe 
where there is the least resistance to be overcome, in which case 
it passes over (assuming a 20-feet retort) 10 feet average length 
of heated surface, as compared with 5 feet if each pipe took its 
due share — the effect being to decompose the gas, the volatile 
constituents passing off to the main, causing carbon to deposit 
itself in the pipes on its way there. The author firmly believes 
in this theory, and would advocate single retorts set end to end, 
or long retorts blocked in the middle, were it not for the difficulty 
of removing the rapid accumulation of carbon that takes place 
at the back end of the retort, and the hindrance to a satisfactory 
application of machinery for charging and drawing such retorts ; 
for, when newly set, for such as West's machinery, a slight 
clearance space must be left between the end of the scoop and 
the end of the retort, while, to allow for a carbon deposit, the 
scoop must be made still shorter, causing an objectionable gap 
on the floor of the retort at the hottest point. But few, I think, 
would now-a-days recommend single retorts, with an external 
wall at each end, on account of the additional loss of heat by 
radiation. 

But this is a digression which please excuse ; and I will now 
briefly explain the drawings [see next-page] and the operations, 
and afterwards state the results of the first three experiments, 
as given in the accompanying table. 

Before commencing the operation of charging the retorts, both 
ends of the feed-pipes A are closed by the sliding-plate B, and 
the throttle-valves D respectively. The broken coal is then 
tipped into the hopper ; and by means of the lever C, the sliding- 
plate B is moved until the holes in it are concentric with the 
feed-pipes A. Thereupon the coal falls into the five pipes as far 
as the throttle-valves D ; and the sliding-plate is moved back into 

X a 



MIDLAND ASSOCIATION. 309 

its original position. Upon working the levers £ and £', the 
throttle- valves D are opened; thus allowing the coal to .fall 
through the breeches-pipe F, into the scoop G, which is in 
position within the mouthpiece H. The levers had to be worked 
to-and-fro several times, to cause the whole charge to clear the 
valve, which caused an obstruction when opened to the extent 
of about one-third of the area of the pipe. After the coal has 
fallen, the throttle-valves are immediately closed. 

The five scoops G (with the coal in them) are now propelled 
into the retorts by the frame and shafts K, which, in their turn, 
are actuated by the hand- wheels J. When the scoops have ad- 
vanced into the retorts the required distance, they are turned 
over by working the cranks L, depositing the coal on the bottom 
of the retorts. The scoops are now drawn back into the charg- 
ing-mouthpieces H, by reversing the motion of the hand-wheels 
and the frame and racks K, and are then turned into their 
original positions ready for the next charge. As the scoops ad- 
vance into the retorts, they are intended to push forward the 
partly carbonized coal, and^the coke in front of them, causing 
that portion nearest the discharging end to fall through the 
mouthpieces M into the coke cylinders N. When the coke has 
cooled down to blackness, or earlier if found more convenient, 
the cylinders N are rotated by working the cranks or ratchets O 
connected to the spindles and spur-wheels ; the coke falling out 
of the cylinders into iron barrows or other suitable receptacles. 
The cylinders are then reversed, ready to receive the coke forced 
out at the next charge. 

With regard to the setting, for convenience in firing and 
economy in labour, the furnace in the usual way would have 
been best put at the coke cylinder end, so that the coke required 
for fuel could have been supplied direct to the furnace. But 
for the purpose of these trials, and to save the expense of under- 
pinning the existing bench-walls, it was placed at the opposite 
side ; and this undoubtedly is the best position for securing the 
highest temperature at the point where most required. At the 
same time the arrangement caused considerable inconvenience 
to the firemen, through their having to work in a cramped-up 
position under the gearing, against which they were liable to 
get a severe knock when withdrawing from the furnace. 

As wiU be noticed from the figures in the table, with the ex- 
ception of the coke, which was of good size, and fully equal to 
the usual weight per ton of coal, the results were eminently un- 
satisfactory, compared with those obtained from the same coal 
under the ordinary method of working. 
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Although the slope of th« retorts was 50 per cent, greater 
than those at Lndlpw, the principal difficnlty enconntered in 
each of these trials, was the continnal heaping np of the coke 
or partially carbonized coal ahont a yard from the feeding end 
of the retort, ontll the area at that point became almost, if not 
completely choked, when tt took more power than the two men 
conld apply to the gearing to even move the obstruction, which 
bad to be got over by oslng a small rake through the openii^ In 
the cylinder cover P, and gradnally drawing it down. The idea 
of the Inventor was that the solid end of the scoop, as it entered 
vritb the fresh charge, would easily drive the whole mass in 
front of It forward ; bat this Is predsely what In these trials it 
failed to do. On the contrary, the previous charge doubled np 
like india-rabber, taking the form of a camel's back, not pos- 
sessing the necessaiy rigidity to advance against the resistance 
offered by the weight of the material ahead. Notwithstanding 
the effort made to maintain the feeding end of the setting at as 
high a temperature as possible, by directing the bnlk of the 
furnace gases to that side, the frequent charges of coal lowered 
the temperature at that point so much that, at the end of the 
hour, the previous charge had only been reduced to a soft pitchy 
condition, void of any sliding propensities whatever. Difficulty 
was also experienced in keeping the throttle-valves in the feed- 
pipes gas-tight ; for although they were so at the outset, the 
accumulation of pitchy deposit on the foces soon rendered them 
more or less leaky — the usual result of valves placed in such a 
-80 tbat when the coal feeding took place, a lot of gas 
through the feed-ports in the hopper, and to a smaller 
escaped there continually from the same cause when 
ports were closed, as those valves also could not be 
lytbing approaching gas-tight. The author thought 
difficulty with the throttle- valves might have been over- 
' the iotroductian of a continuous sUding-plate, as 
Cor the hopper, but between two planed faces. On 
onsideration, however, and after talking the matter over 
: who had considerable experience in such work, he 
d that even such an arrangement, although it might 
prove an improvement upon the valves, would not work 
^torily aa to warrant an expenditure in that direction, 
sfore, abandoned the idea. The valves— then top and 
were one source of loss as regards gas, and consequently 
.mmonlacal liquor; and another was tbe escape which 
:eeach time the coke cylinders were emptied. Though 
ition of dischar^g was qnickly performed — not taking 
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more than three minntes for the ten mouthpieces per hoar — ^the 
escape from each cylhider was about 20 seconds per charge, 
equal to 8 minutes per 24 hours, which, at first thought, appears 
insignificant. But, on the ordinary plan (hand-charging), the 
duration of the escape of good gas amounts to about z^ minutes 
per mouthpiece per charge, or a total of but 6 minutes per 24 
hours — ^being 25 per cent, less than this continuous method. 
But taking into account the loss which also frequently arises 
upon the opening of the lids when the charge is not thoroughly 
spent at the end of the period allowed for distillation on the 
customary plan, the author is of opinion that there cannot be 
much difference in the two systems under this head. 

' A third source of loss was during the removal of the angering- 
lid P to clear the pipes, and to draw the coke forward, which (as 
shown by the remarks in the tables) was frequently required. 
Leakage from the glands in the covers at the charging end, 
through which the scoop-rod was worked, also contributed to 
the total loss. The author attributes, as a further and perhaps 
the principal reason, the heaping up of the imperfectly car- 
bonized coal before alluded to (which, forming a block practi- 
cally the full area of the retort, would leave but Uttle or no 
passage for the gas on one side of it) ; a deal of condensation 
taking place in the closed ascension-pipe, and gas escaping 
through the pores of the retort under the extra pressure existing 
at times. When working up the coke cylinder end, the tar from 
condensation would fall into and around the scoop, and render 
it in a condition to " stick " to some of the coal at the next 
charge, instead of dehvering it when turned over ; its capacity 
being thus gradually reduced. And there is no doubt that the 
surface of the cast-iron feed-pipe from the outlet to the valve 
contributed to the condensation at that end of the setting. 

Stopped pipes also played an adverse part ; and this nuisance 
is aggravated in a process requiring the unbolting of cover-plates 
and angering amidst racks, spindles, &c. But allowing for all 
these drawbacks, it appears to the author that there is a margin 
of loss which he has not, and is unable to account for ; and he 
hopes that the discussion which may follow the reading of this 
paper, may indicate fruiher sources of loss than those he has 
thought of and touched upon. 

Soon after starting, it was found that the circular slide-valves 
arranged in the coal-hopper, as shown by the drawings, although 
fitted with clearing-ploughs, would not act efficiently — ^the con- 
tinuous shaft and the valve attachments preventing the coal 
dropping freely into the feed-pipes A. The connections to the 
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shaft &lso dragged part of the coed to-and-froastlie valveswere 
moved, and also formed a gradually mcreasing obstruction of 
coal between the outer valves and the ends of the hopper; go - 
that at times It was impossible to move the valves at all without 
very great strain. Between the second and third trials, there- 
fore, the author had all these valves removed, and substituted, 
in Ueu thereof, a continuous sliding- plate, having boles cut in it 
of the same diameter as those over the coal-deliveiy pipes, 
worked by the same levers at either end of the hopper, 
resulted in an improved feed, altbongb 
nent, as well as the former, the coal 
dge at times in the hopper in the form of 
to be broken through from the top before 
1 be given. The feed-pipes would also choke 
bopper, through the trickling down of tar, 
sation of the gas that had escaped through 
This latter iaconvenieQce might, perhaps, 
; wholly obviated, had the feed-pipes been 
imeter towards the throttle -valve, instead of 

ibuted the non-success to the "jamming of 

sides of the coke cylinders," which, through 
part of the contractors, had been made with 
at less width in the clear than the retort at 
3 Operations were entirely suspended for a 
re ordered from them with a coke-way of 
etorts, and a fresh start was made with these 

Aug. 25 last; the throttle-valves, sliding- 
Qppers, ascension-pipes, and feeding-pipes 
ig the interval, thoroughly cleaned and 
itorts overhauled and repoinfed. In addi- 

in the last experiment, passed through, as 
late in, the scoop, were (at Mr. ElLott's sug- 

These had been an obstacle to its filling 
'ailing from the deli very- pipe, being splashed 
the edges of the scoop, which, together with 
BO materially reduced its capacity, 
irt of the time occupied by the first three 
Iliott was present, and superintended the 
luring these last trials, the author expressly 
should be present the whole time— every 
occasion being rendered him to overcome 
I arose. In fact earU blatieht was given him 
thought desirable to make tbe experiment 
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successful, if possible. Notwithstanding the alterations referred 
to, there was practically no diminution of the difficulties which 
arose in the previous attempts, the coal and coke heaping up 
as before ; and, on the whole, having regard to the superior 
coal used, the results were equally as unsatisfactory. But 
while this was so, I would draw attention to the fact that, when 
the gas was taken off at the cylinder end, the number of stopped 
pipes was much augmented ; confirming, in this particular at all 
events, the view enunciated at an earlier stage of this paper. 

Sanguine as Mr. Elliott appeared to be all along as to ultimate 
success, on the second day of the final trials, he left, admitting 
the results were stiU so unsatisfactory that it was useless to pro- 
ceed any further with the experiments ; stating, however, that 
he was yet confident that the process was right in principle, and 
that he would ultimately achieve success. While the author 
has grave doubts upon this point himself, he would say that, 
from the large amount of time and labour which he knows Mr. 
Elliott to have bestowed upon the matter, he is deserving of 
such a reward. (The results of the last trials are also given in 
the table.) 

The capacity of the feed-pipes was arranged for ^-cwt. charges, 
or 12 cwt. per mouthpiece per diem ; this being about 2 cwt. 
more than the usual charge per mouthpiece for the adjoining 
ordinary settings (in which the retorts are of the same size). 
But before the first trial was commenced, Mr. Elliott thought, 
from his experience of working the apparatus, that ^-cwt. charges 
were somewhat too heavy for the temperature of the settings, 
and he suggested a reduction, with a view of overcoming some 
of the difficulties encountered. This was done by introducing a 
short length of wrought-iron pipe, 6 inches diameter, within the 
feed-pipe just under the hopper ; but as this alteration did not 
have the desired effect, the pipe was removed before the second 
trial was started. On account of the difficulties met with — 
charges missed, and so on — the actual weight carbonized in the 
subsequent trials also works out considerably less than the 
original estimate ; varying, as can be deduced from the table, 
from a minimum of about 7 cwt. to a maximum of 9} cwt. per 
mouthpiece per diem. If this large reduction of duty per mouth- 
piece could not be eventually improved upon, the author is of 
opinion it would of itself be sufficient to condenm the system. 

During all the experiments, the tar and liquor produced in 
the hydraulic main ran with the gas through the condenser- 
pipes along the retort-house wall to the inlet of the scrubbers 
(all the balance of the ammonia not eliminated by the condensed 
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steam from the jet-exhauster, was extracted hy the scrubbers), 
from which point both were conducted, together with the 
scrubber liquor, into one tank, firom which they were pumped 
into a measuring-tank, and the quantity of each very carefully 
ascertained at the end of the experiment, after due time had 
been allowed for the tar to separate from the liquor. While 
the 3deld of tar in all cases was absurdly low, the ammoniacal 
liquor from the nut coal was not much below that usually ob- 
tained from the same coal ; yet it was very remarkable that, 
under the Welsh coal experiment, the yield was but about half 
of the normal production — ^appearing to the author quite out 
of proportion to the diminution due to the low 3deld of gas from 
the various causes related. 

As the labour required in working an experiment upon the 
scale at Swan Village, would necessarily be much heavier than 
would be the case for a whole bench of retorts when steam or 
other motive power would be applied for the operations, no 
useful comparison can be made under this head. But it may 
be stated that two men per turn of twelve hours were required 
to do all the work of filling the hoppers, feeding, emptying coke- 
cylinders, and wheeling the coke away, &c. ; the total time 
occupied for all the work being about two minutes per retort 
per charge. 

In each experiment, the coal was raised in sacks by a winch, 
and tipped into the hoppers by the attendants; but if the 
system had proved, or were to prove successful, for its applica- 
tion on a large scale coal-brealcers would be provided, and the 
hoppers fed by the aid of elevators and conveyors aspourtrayed 
by Mr. Elliott m the Journal of Gas Lighting (Vol. LIV., p. 877). In 
addition to this arrangement, the acme of perfection as regards 
economy in labour would be a system of gearing, whereby the 
coke-cylinders would be made to open simultaneously with 
the charging operations hourly, or at such intervals as might 
be found in all respects the most advantageous. Some such 
plan was devised by Messrs. R. and J. Dempster, of Manchester ; 
but it has, hitherto, the author believes, proved impracticable. 
Messrs. Dempster's proposals are not very dissimilar to those 
of Mr. Elliott, except that, instead of a scoop, a piston drives 
forward the fallen charge. The author understands that an 
experiment of Mr. Elliott's plan with this modification, and with 
retorts set at a much greater angle, is about to be tried at the 
Vauxhall works of the South Metropolitan Gas Company ; and 
through the courtesy of Messrs. C. and W. Walker, of Donning- 
ton, who:are making the ironwork for it, and by permission 
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of Mr. C. C. Carpenter, the Engineer of the Vanxhall works, he 
is enabled to submit full particulars of this arrangement for the 
inspection of the members. 

One of the members of the Association, when at the Swan 
Village works, having expressed to the author that he would 
expect the gas to contain a larger percentage of carbonic oxide 
than gas produced in the ordinary way, samples were analyzed ; 
the result being — 

CO. 

Krom ordinary mannfimture 8*6 per cent. 

„ Elliott*! process lo'o „ 

Showing no great di£ference in this particular. 

In connection with the trials of this process, the truth of the 
adages that "history repeats itself,'* and '* there is nothing new 
under the sun,** is again strongly exemplified. Many, if not all 
of you, ate doubtless aware that neither Mr. Elliott nor Messrs. 
Dempster are the first to propose this system of continuous car- 
bonization, and that it was advocated by Mr. Brunton 50 years 
ago, and adopted by him singularly enough at the same Swan 
Village Gas- Works, which is a station of the late Birmingham 
and Staffordshire Gas Company ; he having been at that time 
their Engineer. 

It is a remarkable coincidence that one of Brunton*s successors 
should be, as it were, celebrating the jubilee of the first introduc- 
tion of such a system, by trying it anew at the same works. 
Brunton's invention is illustrated and fully described in Clegg 
(p. 77, 1841 edition).* The author has had the drawings repro- 
duce firom that work, and hung upon the walls, that the members 
may make a comparison between Brunton*s and Elliott's 
arrangements ; and it may not be out of place to remind you of 
the remarkably descriptive letter from Mr. Brunton to Mr. Clegg, 
jun., respecting his invention. [The author here read the 
lengthy letter referred to, as it appeared in *' Clegg's Treatise."] 
Brunton's invention is also briefly described in Richards's re- 
vised edition of Mr. Hughes's " Treatise on Gas- Works ; " the 
concluding paragraph being: "Mr. Brunton claimed great 
superiority for this description of retort; and about 1840, it 
excited considerable attention, was tried in several places, but 
was not a success.*' 

We have at present at the Swan Village works, an old brick- 
layer who was engaged with his father in setting these Brunton 
retorts, and also two of the stokers who worked them, one of 

* Brunton's system, here alluded to, was described and illustrated in 
•• King's Treatise 00 Coal Gas," Vol. I., pp. 179-81. 
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whom states that they were first tried in 1837 at Swan Village, 
and consisted of eight heds of three retorts each — all the work 
being done by one man and one lad per shift of twelve hours ; 
and after being tried there for a few years, the same patent was 
applied to some settings at the Adderley Street works, in 1841. 
There is no record as to the cause of the abandonment of the 
system of which Brunton speaks so well in his letter to Clegg ; 
but in answer to my inquiries the other day, the bricklayer at 
Swan Village stated that he always understood it to be due to 
a dispute about the patent rights, which ended in Brunton being 
prohibited from continuing their use at both works. The old 
stoker, however, thinks that the difficulty experienced in selling 
the saturated coke also contributed to the abolition of the 
system ; but, in the author's opinion, it was more probably due 
to non-success, or to the general introduction of clay and longer 
retorts. 

It will be observed that iron retorts were then used, and that 
the length was but 4 ft. 6 in. ; the bottom sloping at an angle of 
7J®. With such short retorts, the difficulty of discharging the 
coke would probably not arise. It will also be noted that Brun- 
ton brought the furnace partly out beyond the face wall of the 
setting, with the view no doubt of maintaining as high a tem- 
perature as practicable at that end of the retort, so that each 
charge of coal might be fairly well carbonized by the time it 
had to be pushed ahead — a condition of which he appears to 
have recognized the necessity, if any degree of success is to 
accompany any such system of working. It will be noted that 
he did not use a scoop, but adopted the piston or disc arrange- 
ment, as recently proposed by Messrs. Dempster, depending on 
the piston to push forward the new charge of coal as well as the 
coke beyond it — a plan which Mr. Elliott now advocates in lieu 
of the scoop. 

Although we may not all agree with Brun ton's view as to what 
takes place in the retort after charging, as expounded in his 
letter to Mr. Clegg just read, it will be noticed that he lays par- 
ticular stress upon the fact of his process reducing the quantity 
of tar liquor, in those days a source of both trouble and nuisance. 
(What a deal we owe to science for the change that has been 
brought about since then as regards the value of these residuals !) 
The results at Swan Village confirm Brunton's experience in this 
respect ; but unfortunately accompanied by a much smaller jdeld 
of gas, instead of his claim for a large increase. His views as to 
the effect of forcing the gas over a large body of red-hot coke 
appear to agree with modem notions upon the subject, although 
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we now try to avoid the " more perfect decomposition " which 
he aimed at, by limiting to as short a period as possible the con- 
tact of the gas with highly heated surfaces. 

Reverting to the proposals of Mr. Elliott and Messrs. C. and 
W. Walker for the Vauxhall works, it should be mentioned that, 
before arranging the detail, Messrs. Walker were invited to avail 
themselves of our experience at Swan Village ; and their repre- 
sentative spent some time watching the operations, with the 
view of introducing such improvements as, from the difficulties 
and drawbacks encountered there, might seem desirable. The 
principal difference is the length of the retort and the angle of 
inclination ; being 20 feet (on the slope) and about 25* respec- 
tively—the form of coai-hopper being slightly different, fitted 
with a continuous sliding-plate on the underside instead 
of the inside, having much larger feed-ports and slightly 
larger feed-pipes, and one ascension-pipe only, and this 
fitted on the charging end. The scoop is abandoned and a 
piston substituted, so that the charging-mouthpiece stands 
out but 6 inches from the face of the bed, and the coals drop 
down a slope in the feed-pipe direct on to the bottom of the 
retort, more after Brunton*s patent ; the piston travelling 4 feet 
at each fresh charge, as against 2 feet at Swan Village. The 
coke cylinders are 25 inches in diameter by 22 inches wide, 
compared with 20 inches by 20 inches ; the angle of inclination 
of the discharging-mouthpiece being 15® greater than that of the 
retort, instead of the same degree as at Swan Village. 

An objection to work retorts upon this principle set at a much 
greater angle — like all arrangements for inclined retorts upon 
Coze or other similar plans — ^is the necessity for a stage floor, or 
travelling stage for charging at a considerable elevation, and the 
great waste of space above the discharging and below the 
charging end of the setting. But in the case of gaseous firing 
upon the regenerator principle, the latter may be more or less 
profitably utilized for the regenerator. If this great angle, as 
proposed for the Vauxhall works, be actually necessary for the 
Elliott principle, I cannot see that anything is to be gained over 
the Coze or such-like systems. On the contrary, the cumber- 
some gearing required for the former, whether worked by hand 
or steam power, as compared with the simplicity of the various 
arrangements which have recently been devised for charging 
ordinary inclined retorts, is a drawback which we should all 
desire to avoid. 

Although the author would have felt happier, and better 
pleased, had he been able to stand before you and show that 
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the process he has tried was one that could be taken up by the 
profession with advantage, still, as it is admitted that as much as, 
if not more, is to be learned from failaresthan from successes, he 
hopes the particulars given will be of interest, and usefid for 
reference, and may lead to a profitable discussion. 

At the close of the paper. 

The Chairman remarked that the members were supposed 
to leave to visit the Birmingham Oxygen Company's works at 
Saltley at three o'clock ; and as it was then half-past two, there 
would not be sufficient time to discuss the paper if they were to 
keep their appointment at the Oxygen works. 

Mr. Hack expressed his willingness for the discussion to be 
adjourned ; and ^aid that, under the circumstances, this seemed 
to be the best course. 

Mr. Elliott, on being appealed to, said he hardly thought 
there was time for a discussion then ; and he himself considered 
it would be better it should be taken at another meeting. He 
added that he believed the unfavourable results set forth by 
Mr. Hack in his paper were due to low temperature and excessive 
leakage. He could not understand the low yield of gas and the 
small production of tar. He had found the system work well 
with him at Ludlow. 

Mr. Charles Hunt (Windsor Street, Birmingham) asked if 
Mr. Elliott had any particulars of the working at Ludlow — ^not 
as regarded the tar and liquor only, but of the yield of gas. 

Mr. Elliott said he had not ; but he was now working the 
system there, and he invited anyone to go and see it. 

The Chairman said they all felt — and he was sure Mr. Hack 
felt it as much as anyone — ^that there was a certain amount of 
regret attending the reading of the paper. Their friend Mr. 
Elliott had been working this particular system for years; and 
it was difficult to understand why there was such a difference 
between his results and those obtained at Swan Village by Mr. 
Hack. He (the^ Chairman) had lately seen the process of the 
operation at Ludlow ; and Mr. Elliott was evidently getting good 
working results. But there was obviously too little time that 
day to go into the question and discuss it thoroughly. He would 
venture to point out that the effect of discussing the paper 
then, and closing the matter, would be that the process, which 
was admittedly a novelty, would be absolutely condemned in 
the eyes of professional gas engineers. Whether or not the 
results obtained were to be entirely relied upon, was* of couraet 
open to discussion, because Mr. Hack admitted that he was 
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not able to account for all the working of the process. [Mr. 
Hack : Not the bad working.] He did not, for instance, accoont 
for the weight of coal put into the retorts; and this fact 
necessarily left the experiment in an unsatisfactory condition in 
their minds, judging as gas engineers. They must be just to 
Mr. ElUott. He claimed advantages from this particular pro- 
cess ; but he (the Chairman) was not aware that he had fixed 
himself to results one way or another. What Mr. Elliott said 
was : " I have invented a system which practically gives you a 
continuous process of gas making. You take a closed retort. 
At the one end you draw off the coke, at the other you put in 
the coal ; and at neither of these ends do you take off the lid, 
or admit air to the retort, as in ordinary gas making." That 
was an important fact. It might not be a successful adaptation 
—that he said nothing about — but it was an invention which ap- 
peared to give them, from some points of view, considerable 
advantages ; and there might be more in it than they were yet 
inclined to think. Mr. Elliott maintained that it had advantages ; 
and he (the Chairman) did not think they would be prepared 
to condemn the process just at present, without looking more 
fully into it. He did not know that Mr. Elliott had claimed any 
particular results, and risked his reputation upon them; but 
the members were risking his reputation upon the acceptance 
of the paper. He would therefore ask Mr. Hack to allow the 
discussion to stand over till another meeting. There would, in 
the meantime, be an opportunity for thinking over the matter, 
and probably seeing Mr. Elliott's own working of his system at 
Ludlow. He was sorry to be in the chair, and to have to make 
these remarks in a ^wo^-judicial character; but he thought it 
was due to the subject, and also to their friends Mr. Hack and 
Mr. Elliott. 

Mr. C. Hunt said that, after what had fallen from the Chair- 
man, no discussion that day could be entirely satisfactory, 
either to Mr. Elliott or to Mr. Hack. No one could wish that 
there should be even the appearance of an injustice to Mr. 
Elliott ; and he suggested that, in the event of the discussion 
being adjourned, a Committee should be formed to investigate 
at Ludlow the working of the system, and report thereon to 
the Association. 

Mr. Hack asked if Mr. Elliott was prepared to measure the 
gas and the residuals; because without this no Committee 
could form an opinion about it. 

Mr. Elliott said the stoppage was causing all Mr. Hack's 
trouble. 
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The Chairman remarked that it would be well not to go into 
any point then. If Mr. Hunt's suggestion was adopted, was 
it possible to disconnect the patent retorts £rom other parts of 
the works, and enable them to collect the products ? 

Mr. Elliott said there was no possibility of doing so now ; 
but it could be done in the summer time. 

Mr. Hunt said he understood that all the gas supplied at 
Ludlow was produced by these retorts. 

Mr. Elliott : In the summer time. 

Mr. Hunt : Then I am afraid the investigation will have to 
be postponed till the summer. 

Mr. Hack : If these retorts have been at work exclusively in 
the summer time, you would have the figures as to gas, tar, 
and liquor. 

Mr. Elliott : Not as to the tar and liquor. 

The Chairman (to Mr. Elliott) : Are you agreeable to the 
course suggested ? 

Mr. Elliott : I shall be very pleased to fall in with it. 

Mr. Hack : I do not like leaving the results shown by the 
paper ; and I should desire to see if it is possible that success 
can be achieved by the process. I support the proposition for 
the adjournment of the discussion of the paper. The sug- 
gested Committee might, I think, also go to Swan Village, 
and there examine the apparatus. 

Mr. Hunt then proposed that a Committee be formed, 
consisting of the Chairman of the meeting (Mr. Paterson) and 
the President, ex-President, and Mr. Hack, to further consider 
the subject of Mr. Elliott's retort-charging apparatus, and to 
report to the next meeting. 

Mr. Annan seconded the motion, and it was carried. 



The members then visited the Birmingham Oxygen Com- 
pany's works at Saltley, where they were received by Mr. 
Kenneth Murray and Mr. Andrew Stephenson, as representing 
the Brin Oxygen Company, and by Mr. T. E. Priestman on 
behalf of Messrs. R. and J. Dempster, whose work in connec- 
tion with a two-lift columnless gasholder on the Gadd and 
Mason principle, with overground tank, attracted considerable 
attention as part of the oxygen plant, of which the following are 
particulars : The oxygen apparatus will make 10,000 cubic feet 
per^day. The producer contains 24 cast-iron retorts of 6^ inches 
internal, and 8 inches external diameter, set vertically in two 
bays on either side of a carbonic oxide generator, which sup- 
plies the necessary gas for heating the retorts. The quantity 
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of barium oxide contained in the retorts is about i^ tons ; and 
the life of the barium in a furnace constantly at work is 
ckoned at three years. The maximum quality of oxygen 
obtainable from the furnace which was at work is 97 per cent., 
and the quality in the holder 94 per cent. The plant is entirely 
automatic in operation ; and the principle of working is well 
known. The object of the factory in Birmingham is to supply 
oxygen in a compressed state in cylinders for lantern work, 
medical, brazing, and other purposes. The compressors for filling 
the cylinders from the holder are of the ordinary three-staging 
t3rpe, and they compress the oxygen into various sizes of cylinders 
to a pressure of 120 atmospheres, at which the bulk of gas con- 
tained in each cylinder is known, and a measured quantity is 
in this way delivered to the various consumers. Before being 
charged, the cylinders are tested under hydraulic power to a 
pressure of 2 tons on the square inch ; and this test is 
periodically repeated, so as to ensure safety in the delivery and 
conveyance of gas at this high pressure throughout the country. 
Th^ inner lift of the Gadd and Mason holder used for storing 
the oxygen as made, is 38 feet in diameter and 18 ft. 2 in. 
deep; the outer lift, 40 feet in diameter and 18 feet deep. 
The steel tank is 42 feet in diameter and 18 ft. 9 in. deep. The 
bottom of the tank is level with the ground ; and when the 
holder is fully inflated, the height from the ground to the crown 
is 54 feet — thus fully exposing the holder to the wind. There 
are six spiral guides at an angle of 45** for each lift, with the 
guide-rollers and carriages for each guide. The holder has 
worked without a mishap or a hitch of any kind since it was 
finished. The first time it was inflated with air, it went up 
without any difRculty; and it has never been necessary to 
touch or alter it in any way since. 

On their return to Birmingham, the members dined together 
at the Great Western Hotel. 
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QUABTERLT MEETINa, NOT. IS. 

This Meeting was held at the Holbora Restaurant— Mr, John 
Methven {the President) in the chair. 

The usual routine buainesa first occupied attention. 
Minutes of Last Meeting. 

The Hon. Secretary (Mr. J. W, Helps, of Croydon) sub- 
mitted the minutes of the preceding meeting; and they were 

Election of Office- Bearers. 

Mr. C. C. Carpenter (Vauxhall) proposed that Mr. A. Doogall, 
of Tunbridge Wells, should be President for the ensuing year. 

Mr. J. West (Manchester) seconded the motion; and it was 
carried unanimously. 

Mr. DouGALL having briefly returned thanks, 

Mr. H. G. Mitchell (Horasey) and Mr. C. Gandon (Sydenham) 
were elected to fill the vacancies on the Committee caused by 
the retirement of two members by rotation ; Mr. J. W. Helps 
(Croydon) was re-appointed Secretary ; and Mr. C. C. Carpenter 
was retained in his position of Auditor — Mr. W. H. H. Broad- 
berry (Tottenham) being selected as his colleague, in place of 
Mr. E. Price, resigned. 

New Members. 

The following gentlemen were then elected members of the 
Association : Mr. T. N. Ritson, of Jersey ; Mr. J. H. Carvosso, 
of Dartford ; and Mr, D. Irving, of Bristol. 

Mr. J. TvsoE (East Greenwich) next read the following paper, 
enUtled— 

CARBONIZING BY MACHINERY. 

Having been asked to read a paper before the members of 
this Association, and finding no record in the annals of the 
Society of any treatment of mechanical stolcing, I decided to put 
together a few facts gathered during the course of my experience 
with the most recent form of stoking machine which is in use 
at the works under my charge. The subject has recently been 
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most exhaustively dealt with by Mr. Westlbefore a kindred 
Institution ; and following him, I cannot hope to impart much 
that is new. But I know that a great deal of doubt and miscon- 
ception exists in the minds of many concerning the benefits to 
be derived from mechanical stoking — fostered to a great extent 
by the publication of erroneous and misleading reports of 
deputations, consisting for the most part of gentlemen who have 
no technical knowledge of the subject which they are supposed 
to investigate, and who are not careful to note accurately the 
information supplied to them — and should I succeed in throwing 
any light on the matter by an account of what is actually being 
done, this paper will not have been written in vain. 

The form of machinery in use at East Greenwich is the latest 
outcome of the inventive genius of Mr. John West ; the power 
being transmitted by the wire-rope system. I propose to give a 
short general description only of the machines — ^the object of 
this paper being not to describe the details of the apparatus 
employed so much as to record the results obtained there&om. 
The machines, when first erected in 1887, were worked inde- 
pendently, with a boiler and engine on each ; and, when fully 
equipped and in working order, the respective weights were 
approximately 14 tons for the charger and 10 tons for the draw- 
ing machine. These were the first machines constructed on 
this principle, and will probably be the last. We struggled with 
them for a time ; but it was hopeless. Stoppages would generally 
occur in the night time, when men could not be readily obtained 
to continue the work. The whole retort-house work was com- 
pletely disorganized, and everyone concerned was thoroughly 
^ck of the whole business ; and it was decided that engines and 
boilers traveJIing up and down a retort-house floor were very 
much out of place, and that some other motive power must be 
adopted before we could do anything with the machines. About 
this time, Mr. West was experimenting with the application of 
the wire-rope system to his machines ; and with such success, that 
Mr. Frank Livesey, our Chief Engineer, decided to adopt the 
principle, and arranged with the West's Gas Improvement Com- 
pany to remove the boilers and engines and erect the machinery 
necessary for working with wire ropes. 

At East Greenwich all the retorts, which are 21 inches by 15! 
inches, D shaped, are set in beds of ten in five tiers ; and to 
charge and draw the four top retorts by hand, a travelling stage 
about 4 feet above the ordinary stage-floor is in use. The con- 
ditions are much more adverse to the employment of machinery 

than in beds of the ordinary height, as the machines have to be 
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made so much heavier, which means increased initial cost and 
extra wear and tear. With the first machines, we had no extra 
travelling-stages to draw and charge the top retorts in the event 
of a breakdown. So we had to improvise a stage for this pur- 
pose, with wooden trestles and planks; and as these were 
frequently brought into requisition, it will readily be seen that 
the position was not an enviable one. 

The alterations were completed early in the present year; and 
in March the machines were started, and have been constantly 
at work up to the present day with eminently satisfactory results. 
The accompanying illustrations [see figs. 4, 5, and 6] show the 
general arrangement of the machinery and of the retort-house. 
The benches are erected in three sections, 15 beds of ten in each 
section, with a 6-foot passage at the ends. At present machinery 
is only in use in the middle section of one house ; but a further 
extension is contemplated. The motive power is derived from a 
i6-horse power ** Otto)*' gas-engine, situated at one end of the 
house. A belt from this drives a countershaft on the wall, on 
which run fast and loose pulleys, and from which the main shaft 
above carrying the rope pulleys is driven. The steel rope, of 
t inch diameter, traverses the entire length of the house, and 
passes round a grooved pulley at the further end, which is fixed 
to a carriage running on wheels between two girders. This 
carriage is weighted sufficiently to keep the rope to the required 
degree of tautness. At three intermediate points, on account of 
the length of the house, the rope is supported by carriers to keep 
it at a sufficient height from the floor. The bottom of the rope 
passes once round a large grooved pulley on each of the machines ; 
and this pulley works the gearing by means of which the various 
motions are manipulated and controlled. 

The power is transmitted to the various movements of the 
machines by 3^-inch double leather belts ; and the situation is a 
very trying one for belts — ^in fact, it would be difficult to find a 
worse one. High speed, pulleys of small diameter, short belts, 
constant shifting from pulley to pulley in reversing, heat and 
coal-dust combined, are conditions under which the best belts 
might well fail. But notwithstanding this, we are not greatly 
troubled in this respect — probably owing to the frequent exami- 
nation which the belts receive between the draws. Frequent 
examination of all parts is absolutely necessary, in order to 
minimise the risk of a breakdown. It is perhaps not a position 
to be particularly proud of; but I consider myself somewhat 
of an authority upon the results of a breakdown during a draw, 
as with the original machines, with self-contained boilers and 
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engines, my life and the lives of the c^xhonizing foremen were ' 
rendered a misery from this too frequent occorrence. I do not 
wish it to be understood that we have absolutely no trouble with 
the present form of machines ; but what trouble there is, is con- 
fined to the charging-machines and the elevator chains used for 
carrying coal from the coal-breakers to overhead hoppers which 
supply the hoppers on the charger. It would be strange, taking 
into account all the conditions under which they are working, if 
a hitch did not occur sometimes ; but the best material and 
workmanship having been employed in their construction, it only 
remains for reasonable care to be bestowed upon the main- 
tenance of the various parts, to ensure practical immunity from 
stoppages of any kind. Much trouble has been caused in some 
places by the driving-rope; and I fully expected we should 
meet with a like experience. But after more than eight months 
constant work, the rope appears not to have suffered in the 
least, which speaks volumes for the excellence of the material of 
which it is made. 

The rake is the more simple machine of the two ; and there 
being fewer parts, and the whole affair much lighter than the 
charger, we have practically no trouble with it. In the hands 
of a competent driver, six strokes are usually sufficient to dis- 
charge a retort ; and this process is effected in about 40 seconds. 
The form of scoop in use with the charger is semi- circular in 
section, with a plate or midfeather running down the centre 
longitudinally. The capacity of the scoop is li cwt. when 
filled ; and it enters the retorts twice at each charge. By means 
of reversing gear, the scoop is turned over to the right and left 
alternately; the object being to distribute the charge more 
evenly along the bottom of the retort. 

I am at present experimenting with a scoop of my own design, 
from which I hope to obtain good results. I was led to the con- 
sideration of the subject by the desire to dispense with as much 
gearing as possible; and the turnover and reversing arrange- 
ments of the scoop as supplied to us, although very good in 
action, are liable to frequent disorder. The scoop I have 
devised [shown on drawing, fig. 7] , is constructed with a sliding 
bottom plate containing twelve ports 3} inches wide, with 3i-inch 
spaces between. Inverted V-shaped pieces corresponding with 
the ports are fixed across the scoop, and riveted to the sides. 
When the scoop is filled with coal, the ports are under the 
V-pieces, and are consequently closed Rods are fixed to the 
sliding bottom working along a guide-rod, on which, at the 
required position, a stop is fixed. As the scoop is propelled 
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into the retort, at the positioD of 3^ inches from the end of the 
stroke, the rods connected to the sliding bottom'catch against 
the stop; the effect being to hold the bottom in position while 
the rest of the scoop travels another 3^ inches, when all the 
ports are opened, and the coal is dischai^ed into the retort 
instantly. On being withdrawn, a similar stop at the other end 
closes the scoop ready for another charge of coal. On the 
front end, projecting below the bottom, a plate isj&ced wliich 
levels the charge as the scoop is withdrawn. The action is 
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Fio. y.—TvsoE's Improved Ceiarcinc-Scoop : Plam and Sec- 
tional Elevation, showing thb Scoop open anu closed 
respectively. 

perfect; and the absence of mechanism reduces the risk of 
stoppage to a minimum. The drawing-machine I consider 
almost perfection ; and in works where chai^ng machines — 
which necessitate the use of coal breakers and elevators — conld 
not be conveniently employed, or where the outlay would be too 
great, the use of a drawing-machine alone would be attended 
with very good results. The work of drawing a retort Is more 
trying to the men than charging ; and if charging alone had to 
be done, they would readily undertake to do double the munber 
of retorts. Thus fewer men would be required ; and the work 
would be done more expeditiously. 

We are about to adopt this arrangement in one of the retort- 
bouses at East Greenwich; and four of Foulis's hydraulic 
machines, from his latest design, are being constructed for that 
purpose. When in Glasgow some time ago, I saw these machines 
at work ; and 1 was much impressed with their performance. 
Their light weight and absence of complicated parts, place 
tbem at a considerable advantage compared with other machines. 
I am indebted to Mr. FouUs for the drawing [on p. 330] lUustratiDg 
the machine, which consists of a steel bar of Z section marked B, 
and shown in enlarged cross section at A A, suspended near its 
centre to a framework of angle-iron marked C. On this bar 
there slides a carriage D, which is moved backwards and for- 
wards by two hydraulic cylinders, one of which is shown In 
elevation at E and in cross section at A A. The rake-rod F 
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is attached to this carriage. The bar 6, together with its 
hydraulic cylinders, rake-rod, levers, &c., is raised and lowered 
(to suit the various heights of the* retorts) by means of the 
hydraulic cylinder G, fixed to the framework C as shown. 
A rope or chain shown at H, attached to the suspending rope 
or chain, passes upwards over the pulleys I, and downwards 
over the pulleys J ; the end of this rope or chain being 
fixed to a frame K« This frame is connected to the rake- 
bar by a short crank L; and to the same shaft which 
carries this crank is attached a crank M, which actuates the 
valve N, for moving the rake backwards and forwards, and 
also the handle O. The eifect of this arrangement is, first, 
to maintain the rake-bar at the same horizontal level in 
all positions; and, secondly, it effects the movements for 
opening the valve, so as to send the rake into the retorts, 
to depress the back end of the I bar, and so elevate the 
rake that it passes over the coke, the reverse movement 
depressing the rake and withdrawing it from the retort. On 
the top of the framework is fixed a joint P, so construc- 
ted that the flexible supply pipes may be speedily connected 
thereto without either screws or bolts. From this joint ^-inch 
pipes are led to the hydraulic cylinders; the connection be- 
ing made by means of a flexible tube Q, to admit of the 
rake being raised or lowered. The whole apparatus is con- 
trolled from the platform R. The pipe S is perforated at 
the front end, so as to discharge some of the water on the 
rake-rod, and so tend to keep it cool. At the front end of the 
bar B, is attached a plate T, to prevent the coke from 
being scattered over the floor. When the bottom retorts are 
so low that there is not room for this plate when drawing these 
retorts, it is raised automatically by means of the levers and 
rods U, actuated by the pulley V, moving between the angle- 
iron bars W. The machine is moved horizontally from one 
retort to another by means of the handle X, and the bevel 
wheels and pinions Y and Z, The quantity of water that is 
used is small — the cylinders being only i^ inches in diameter. 
The time occupied in the drawing of a retort is not more than 
35 seconds. At Glasgow, the retorts are set in beds of eight ; 
and the time occupied in drawing the whole bed, including all 
movements of raising and lowering the rake-bar and moving 
the machine from one retort to another, is not more than from 
six to eight minutes. 

When the West machines were first started, in order that the 
men might gradually accustom themselves to working the same, 
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only two beds of retorts were operated upon ; and this number 
was gradually increased as the proficiency of the men 
increased, until the maximum number of fifteen beds 
was reached, or 150 retorts in all. Six-hour charges are 
in use, and a draw takes place ^ery two hours ; and in order 
to have a long interval for oiling round and performing any 
repairs that may become necessary, I have so arranged the 
work that we have two short draws every . twelve hours. 
Beginning at six in the morning, the two top rows, consisting of 
6e retorts, are drawn and charged, occupying one hour. At 
eight, the next two rows are drawn ; and as a portion of coke 
from these two rows is drawn direct into the furnaces, about 
fifteen minutes extra is taken. At ten, the bottom row is drawn, 
and this takes about half-an-hour ; thus leaving an interval 
of ii| hours before the next draw at twelve. The last draw of 
the day, at 4 p.m., is also a short one ; and the men are enabled 
to wash and dress and leave the works before five — so that 
the so-called twelve-hour day is in reality only eleven hours, and 
six of these are spent in idleness. I may say the same thing 
applies to the hand work ; it is arranged in the same manner. 

The coal as delivered from the ship is brought into the stores 
and deposited directly over the breakers, and is conveyed by 
elevators into fixed hoppers in the centre of the section, holding 
about 6 tons each. The hoppers attached to the machines con- 
tain about 2 tons 10 cwt. — sufficient to charge fifteen retorts — and 
have to be refilled from main hoppers when half-way along the 
row. These main hoppers are two in number, one on each side 
of the retort-beds ; and in the centre of the bench, the elevators 
which supply them are in combination with the coal-breakers 
and driven by a 9-horse power '* Otto " gas-engine to each. Gas- 
engines were introduced owing to our boilers being situated a 
long distance from the retort-houses, necessitating such a length 
of steam-pipe that would result in considerable loss by conden- 
sation. The results of the employment of gas-engines are in 
every way satisfactory ; and the amount of gas required averages 
20 feet per ton of coal broken and lifted, and the engines are 
firequently running when no coal is being lifted. The breaking 
is not a serious matter with us, as Inost of our coal is dust before 
it arrives. The weight of charge per mouthpiece is about si cwt., 
or 210 tons per 24 hours for the 300 mouthpieces. 

The detailed cost for labour of carbonizing, and also cost of 
maintenance of machinery, is shown by the subjoined tables, 
which give the number of men required in the 24 hours, their 
rates of pay, and the cost of labour and material for repairs and 
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maintenaiice. As I am institutiog a. comparison between band 

and machine work, 1 am leaving out firemen, coke-wbeelecs, and 

tbose men who are common to the two systems. 

Machine Work. 

Cost of Labour per Day, 

a machine drivers at 6b. gd. jf i 14 o 

4 opening docx-s at6s.o<l. i 4 o 

4 shutling doors at 6s. od. 1 4 o 

8 furnace tillera at 5s. 6d. 3 4 o 

3 gas-engine drivers at65.od. o 12 a 

a greasera at 5s. od. □ 10 o 

26 2iotonaatg-6d. « £3 8 o 

Cost of Mainltnance and Repairs per Week. 

Oil ttod waste £3 ° ° 

Belts and laces (average) i o o 

Gas for gas>eiigines (cost price) 3 '5 o 

Wages lor repairs 3 lo o 

Sundries i 15 o 

.365loD».tJld. = /i3 o o 



M-7d. 

In the same number of retorts worked by hand, about 3^cw 

is put iu per charge pec mouthpiece, equal to 200 tons per day. 

The cost of carbonizing this is as follows : — 

Hand Work. 

Cost of Labour per Day. 

IS scoop-drivers at 6s. gd. ^4 1 O 

14 stokers at 6s. 6d. 7 16 o 

12 irolleymen at5s.6d.360 

12 furnace fillers at 53. 6d. 3 6 o 

60 200 tons at ai' ijd. = £iZ 9 o 

0-75 



Against. 1 1 ' Tod. for machine work, 

Orasavingof. . ii'iod. for everjr (on of 
coal cEkrbonized b; machinery- 
Allowing for the machinery to be out of action for [three 
monthsevery year, for necessary repairs to retorts, &g., asomof 
ijd. per ton would pay 5 per cent, interest on outlay;^and this 
would leave a net saving of 9'7d. per ton. The rate of pay given 
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may seem high, as in fact it is ; but when the eight-hour system 
was introduced no reduction of pay was made — 80 retorts being 
done for 5s. 4d. stokers and 5s. 7d. scoop-drivers. 

I was not long in coming to the conclusion that the promised 
advantages to the Company in the increased efficiency of the 
men, due to the contemplated elevation of their moral tone, 
which we were led to believe was the necessary outcome of 
short hours, was a myth and without any substantial foundation. 
Instead of an improvement, the reverse was the case ; and at 
the risk of offending our friends of the Gas Stokers* Union, I 
offered a proportionate increase in wages for 100 retorts to be 
done per shift on the two-shift system. Plenty of men were 
forthcoming anxious to earn the extra money, and all the work 
is now done in two shifts ; and I am convinced that it is better 
for the men and better for the work. 

It is well known that, for facility of working machine-stokers, 
certain rules must be observed as to size and shape of mouth- 
pieces ; and another important point that must not be lost sight of 
in the general arrangements is the position of the mouth of the 
furnace for automatic feeding with hot coke as drawn from the 
retorts, and the provision of means for directing it into the 
furnace. On account of the speed of the rake, and the 
quantity drawn out at each stroke, this is not so easy of attain- 
ment as might appear at first sight — especially with inside 
producers, as in use at East Greenwich, the coke having to be 
directed backwards after being pulled forward by the force of 
the rake. 

Different forms of hoppers and shoots were devised; but 
they either got choked with the fuel, or allowed most of it to fall 
on to the floor below. At that time we were drawing the 
retorts in succession, and there appeared to be no practicable 
solution of the difficulty ; as in moving from one retort to another, 
the position of the shoot had to be altered at each retort, which 
was difficult of attainment. We then decided to draw the right- 
hand retorts in each bed first, traversing the row a second time 
for the left-hand retorts. The question of feeding the furnaces 
was thus solved, one position of the shoot serving for all the 
right-hand retorts ; and on arriving at the end of the row, the 
shoot was unhooked and reversed, being then in a position for 
the left-hand retorts. Two curved plates are riveted to the 
front of the machine at two different points, one of which is 
always opposite the furnace mouth whichever retort is being 
drawn. The moveable shoot is hooked on to the machine 
just under the retort to be drawn, and the lower end rests upon 
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one of the fixed curved plates. A man standing on the machine 
with a long rod pushes the coke back into the furnace as it falls 
on to this plate; and the furnace is thus completely filled. 
With an outside producer, the operation would be more simple, 
as the coke would fall directly into it. When the furnace is 
filled, the mouth is sealed with two shovelfuls of wet breeze 
rammed hard, and a loose fitting cast-iron cover put over it. 
This wet breeze soon becomes hard, and hangs in position when 
the fuel has burnt away from it ; and at the end of six hours, 
when the furnace has to be refilled, it generally requires con- 
siderable force to remove it. 

The case for machine stoking is not completed with a state- 
ment of the amount of reduction in the carbonizing wages. The 
subject of stopped pipes is always one of interest to gas managers ; 
and a suggestion for the prevention of the evil is always eagerly 
investigated by those who are troubled with the complaint. 
The primary cause of stopped pipes is irregular or insufficient 
charging, together with irregular heating. If the middle of a 
through retort is at a proper temperature, and a due proportion 
of the charge is not deposited there, a stopped pipe is the almost 
inevitable result; or if a smaller charge than the retort is capable 
of dealing with is put in, a like result may be anticipated. Both 
these conditions are easy of attainment under the hand system 
of charging ; it being impossible to exercise supervision over 
each charge, and the men being anxious to get their allotted 
task over as quickly as possible, it is frequently performed in a 
slovenly manner. 

With the introduction of machinery, an entirely new state of 
things obtains. It becomes as easy to put in a full charge as a 
light one, and the driver cannot turn the scoop until it is right 
home in the retort ; and thus a proper charge is guaranteed. 
The effect of this has been to greatly diminish the number of 
stopped pipes, and must be placed to the credit of machine 
stoking. In addition, greater regularity in the illuminating 
power is maintained — no inconsiderable gain to those of us on 
whom devolves the duty of meeting the exacting requirements 
of the guardians of the public with their improved photometers 
and candles, constantly endeavouring to commit us for a 
deficiency of one or two decimal points in the value of the light 
given. Another point is gained by having the retorts open a 
much shorter time than is usual with hand work, which has an 
undoubted effect upon the yield of gas. A further saving in the 
matter of coal-wheelers is effected by means of the elevators, 
which enable us to dispense with all wheeling on the stage. The 
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figures were not given in the comparison, as the cost varies from 
time to time according to circumstances. When a ship is being 
discharged, the coal is dropped direct into the breakers, and 
at other times it has to be wheeled from the store ; but the sav- 
ing under this head is certainly not less than i^d. per ton. 

Having described the advantages of the employment of me- 
chanical stoking, I may be permitted to point out a possible 
source of loss that may result. Having it in our power, by the 
employment of machinery, to greatly increase the amount of 
coal put into a retort, and being enabled with improved furnaces 
to increase the heat to the extent required for burning off the 
charge, it would naturally seem to be an all-round advantage to 
load the retort to its fullest capacity, as no more wages would 
be paid to put in 4 cwt. than would be paid for 3 cwt. no extra 
labour being required for the purpose. But I am of opinion, 
and my experience confirms it, that there is a limit to the charge 
beyond which it becomes positively wasteful, although the larger 
amount may appear to be well carbonized. It is no new thing 
to hear of a decreased make per ton following upon the intro- 
duction of machinery ; or a deficiency in the coal when the 
stock is worked out where the coal is not weighed into the 
retorts. I would suggest that this arises from the fact that, 
with a thick layer of coal in a retort, the conditions for efficient 
carbonization are absent ; and although the charge may appear 
to be thoroughly burnt off, it is open to question whether the 
same amount of permanent gas is produced per ton as would 
be evolved by a thinner layer with a lower heat. Acting on this 
idea, I some time since reduced the charge and lowered the 
heats, and am confident that a larger make per ton resulted. 
Smaller charges of shorter duration would probably be better ; 
but there are practical difficulties in the way. Another source 
of loss appears to me to exist by reason of the necessity for more 
frequent scurfing of the retorts when machinery is employed. A 
very small amount of carbon is sufficient to impede the entrance 
of the rakes and scoops, which are larger than those used in 
hand work ; and the process of scurfing, however carefully it may 
be performed, is injurious to the retorts besides necessitating their 
remaining out of action during the time, and causing a leakage 
after the operation till they have again become scurfed over. 

Any paper on the subject of mechanical stoking would be 
incomplete without a reference to its bearing upon the labour 
question. In the present state of affairs, anything that tends to 
minimize the efiect of a combination amongst workmen for the 
attainment of certain objects, regardless of the results to their 
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employers, which is the form usually takeu by these outbursts. 
Is worthy of the fullest consideratioD ; and my own feeling b 
that a justificatiou for the employment of machines, even if no 
economy could be shown, would be found in the fact that the 
prevailing disposition on the part of the men would be held in 
check. It would, perhaps, be difficult to convince the average 
working man that the introduction of machinery whereby fewer 
men are required is no menace to him ; but I think it can be 
clearly shown that such is the case. If by improved methods 
of working, gas can be produced at a less cost, it follows that a 
lower price will be charged for it ; and if previous experience is 
worth anything, this means that more gas will be used, neces- 
sitating an extension of plant and the employment of addi- 
tional bands in every department of the works. In view of the 
undoubted economy that can be efiected, those who wish to move 
with the times cannot ignore the claims of machinery for per- 
forming the most important of the operations of a gas-works. 

Discussion. 
Mr. John West (Manchester) said there were a few figures in 
Mr. Tysoe's paper to which he should like to call attention. 
Mr. Tysoe had laid before the members the cost of machinery in 
comparison with band labour; and he showed that the figure 
was ;^8 8s. by the machine working on fifteen settings of retorts, 
or rather 300 mouthpieces, and by hand £18 gs. With hand 
work, be carbonized 200 tons per day ; and with the machinery, 
210 tons. Then he said he had only taken those men who were 
absolutely connected with the machinery — those who worked on 
the stage. He (Mr. West) thought that Mr. Tysoe's own figures 
went to show that the men below had something to do with the 
matter. There were an additional 10 tons of coal carbonized by 
the machine than by hand labour ; but be was not aware whether 
Mr. Tysoe paid his Bremen and cokeoien any less on the 2io 
tons than on the zoo tons. The most accurate way of giving 
statistics of this kind was to take all the men working on the old 
system before machinery was adopted, and after the machinery 
bad been introduced. Mr. Tysoe made the cost of working by 
band sz'isd. per ton, and by machinery 9'6d. per ton. If he 
(Mr. West) was correct in taking the firemen and also the 
cokemen into the calculation, he made the cost by machinery 
I3'97d. per ton, and by hand work aS-ijd. Adopting Mr. 
Tysoe's figures, the saving in working by machinery on the 
total quantity of coal carbonized was £ia 13. ; whereas by his 
(Mr. West's) method of calculation it was ;£'ti 5s. There was. 
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however, a much more important matter than that. Mr. Tysoe 
had been working the machinery on fifteen beds, or 300 retorts ; 
and he told them that it was capable of doing more work, 
and that more would eventually be done by it. At present 
these machines were only doing 75 per cent, of the work they 
were able to do, or that had been done by them in other 
places. At Beckton, working on the twelve-hour system, the 
number of retorts charged per pair of machines was 360 per 
day ; and at Manchester, from 360 to 420. At the Whitwood 
Chemical Works, they were drawing and charging, with i2-hour 
shifts, from 375 to 390 retorts. He calculated that Mr. Tysoe's 
pair of machines would be fully capable of working eighteen beds, 
which would make the same number of retorts as at Beckton. 
The men that Mr. Tysoe had down in his paper for working 
the fifteen beds would be employed for the eighteen beds 
— ^in fact, there were two more men there than were found to be 
working at other places. This probably arose from the retorts 
being five tiers in height. If they adopted Mr. Tysoe*s way of 
reckoning, and only took the men on the stage, the eighteen 
beds of retorts would bring up the total amount of coal to 252 
tons, to 240 tons by hand. They would find this would make 
a great deal of difference indeed. For instance, with the 
£S 8s., he would be able to carbonize 252 tons, which would 
reduce the cost to 8d. per ton, instead of 9'6d. At present 
the hand work on fifteen beds cost £2^ 9s. 6d. To this Mr. 
Tysoe would have to add one -fifth for the three extra beds, 
which would make the cost £28 3s. 4d., and would carbonize 
240 tons of coal ; while the cost of machinery would be the 
same, and yet more coal would be carbonized. If they took all 
the men, which he contended was the best plan, it would cost 
by machinery, with the firemen and coke men, ;£'i2 4s. 6d. for the 
252 tons, which would be ii-64d. per ton. But if they added one- 
fifth to Mr. Tysoe's amount for carbonizing the 240 tons, it would 
come to 28*i6d. per ton, which gave a difiference (a saving) 
of i6*52d. The cost for hand work would be 28*i6d. per 
ton ; and adding to that 75d. for wear and tear, it would bring 
the total cost of the hand labour to 28*9id. To the ii*64d. 
it would be necessary to add the interest and the wear and tear 
charges to the other expenses which Mr. Tysoe had enumerated, 
which amounted to 3*6d. This brought the saving by machinery 
to i3'67d. per ton. They must add i^d. for the coal breaking 
and conveying ; and this would make the total saving (say) is. 3d. 
per ton, which he thought was a fair figure. Mr. Tysoe had also 

told them that there was an increased make per ton of coal 
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carbonized when machinery was employed. This was the oniver- 
sal experience. It was found that the machinery distributed the 
coal in the retorts more evenly ; and by this means a lai^er 
volume of gas per ton of coal carbonized was obtained. Besides 
this, there was a reduction in the number of stopped ascension- 
pipes ; and he wished to point out that something should be 
taken into consideration for these advantages. It was not a 
small matter, with a bench of eighteen beds, or 330 retorts, to 
be able to make 750,000 cubic feet more gas per week than by 
hand power ; and this was how it worked out according to Mr. 
Tysoe's showing. Another advantage was that, where they 
worked on Sundays, the number of men required was reduced. 
He thought that if they put all these advantages together, the 
saving by machinery at the East Greenwich works would amount 
to about IS. 6d. per ton. There was another question. It was 
necessary to take into account that, where regenerator furnaces 
were in operation, there was no reason why they should not ^o 
on working continuously, until the furnaces or something else 
gave way. These machines had been at work now for eight 
months at East Greenwich ; and they would go on for three or 
four months longer without stopping — ^indeed, he had worked 
machinery for more than eighteen months. He might add that 
the machines Mr. Tysoe had described, which only worked at 
present one-third of the retort-house, were capable of dealing 
with from 65,000 to 85,000 tons of coal per annum. Now if they 
simply took the gain at is. per ton, it would not be a small 
matter. It was possible, in fact, to work the machinery to such 
an extent that it could be almost paid for in one year. 

Mr. T. May (Richmond) remarked that at his works they had 
West's hand-power machines in use ; and they found them of 
great benefit. He might say that his experience was that, with 
these hand -machines, there was a saving certainly, after allowing 
for interest and wear and tear, of lod. per ton of coals. In ad- 
dition to this, Mr. Tysoe had mentioned other advantages ; and 
there was no doubt there was a reduction of stopped pipes, 
and an increased make of gas per ton of coal. At Richmond, 
they easily made 11,000 cubic feet of gas per ton, working with 
coal which, in many other works, did not very often yield so 
much by 1000 feet. This was a point which he thought should 
be made more of in estimating the value of these machines. 

Mr. W. A. Valon (Ramsgate) said he could also personally 
speak as to the benefit derived by the use of West's hand- 
power machines. They had them at Ramsgate ; and they were 
perhaps one of the first in England to adopt them. They had 
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had the machines in use a great number of years, with con- 
sistent results ; the saving having been from is. id. to is. 3d. 
per ton throughout the whole time. The wear and tear of the 
machines was very low ; and he need not say that the amount 
of skill necessary to work them was exceedingly small. He was 
glad to find that the question of machinery was coming to the 
&ont so rapidly as it was. He was quite sure it was a move in 
the right direction. They ought to have gone into it with more 
courage and determination a good many years ago ; and they 
might then have had some answer to the agitation they had had 
to meet — ^in some instances of a very embarrassing character. 
He had in past years often spoken to engineers on the subject of 
stoking-machines, and in many cases they had said : ** We can do 
the work by hand labour as cheaply as by machinery, and there- 
fore we do not see the advantage of going to the outlay." He 
could not convince them that the outlay for machinery would be 
covered, and the same results obtained ; their only reply being 
that they could not get better results with machinery than they 
already obtained. He did not think that this was any answer 
to the question now ; for they all saw the importance of having 
something more to fall back upon than the bone and muscle of 
the old days. 

Mr. Charles Gandon (Lower Sydenham) said they had in 
use, in one of the retort-houses at his works, Mr. West's com- 
pressed-air machinery ; and, so far, they had found it work very 
satisfactorily. As to the financial aspect of the question, be 
could not speak so enthusiastically as Mr. West had just done. 
There was no doubt it required less stokers than under the old 
system ; but when they came to count up the number of hands 
they had about looking after the machinery and so forth, the 
economy in his case in the amount of labour did not come out 
nearly so large as others had experienced. This was perhaps 
partly their own fault, because they had a stage house, and the 
coke was drawn out of the retorts on to the stage, and this inter- 
fered with the action of the machinery. He was now trying an 
arrangement to take the coke away by means of a conveyor and 
elevator ; and if this was successful, he had no doubt they would 
find the machinery work very much better than at present. 
When they first used the machines, they found considerable 
difficulty with them on account of breakdowns. These accidents 
always happened at the worst time — in the middle of the night, 
or when they were very busy — and this caused them great incon- 
venience. Since then, however, Mr. West had made some 

slight alterations ; and he must say that they now experienced 
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very little trouble. He agreed with Mr. Valon that, apart from 
the question of economy, it was very desirable that they should 
turn their attention to the introduction of machinery, with the 
object, if possible, of rendering themselves less dependent upon 
manual labour. 

Mr. Frank Livesey (London) said that Mr^ Tysoe had dealt 
so fully with this subject of stoking-machines, that he had very 
little to say. He might mention, however, that when Mr. Tysoe 
was working entirely with machinery, the carbonizing wages 
were very satisfactory indeed ; but they were not so now. He 
meant by this that the results showed better when the whole of 
the work was done by machines than it did now with only one- 
third of it. As Mr. West was present, he should like to say 
that the machine was a very heavy one ; but this was probably 
due to the fact that it had to reach five retorts set one above 
the other, instead of only three, which entailed having a heavy 
framework and large foundations. He thought that, if Mr. West 
turned his attention to this point, he might be able to make a 
lighter machine, and then possibly a cheaper one. If they 
looked at the drawing of Mr. Foulis's machine, they would see 
it had not such a heavy framework. It was exceedingly light, 
was well constructed, and everything was put in its proper 
place ; but, of course, Mr. West*s was a self-propelling machine, 
and therefore must necessarily carry more gearing. 

Mr. Robert Morton (London) said he wished to draw atten- 
tion to a portion of the paper which had not been referred to in the 
discussion — that was, with reference to the new scoop which Mr. 
Tysoe had described. There was no doubt at all that a great 
amount of gearing was required in turning the scoop of Mr. 
West's machine first to the one side and then to the other ; but 
he did not know that there was very much against it. When at 
work, too, the noise made by that part of the machine was, in 
his opinion, almost more than that of all the other parts put 
together; and there must consequently be a considerable 
amount of wear and tear upon it. The scoop that Mr. Tysoe 
had devised seemed to be of very simple construction ; and he 
was satisfied that it would work satisfactorily. If he under- 
stood rightly, the scoop had to go into the retort twice ; but 
it did away with those two motions — going first to the one side, 
and then to the other. 
Mr. Tysoe : The scoop has to go into the retort twice. 
Mr. Morton remarked that he did not know there was any 
necessity for it to go in twice. It appeared to him that Mr. Tysoe 
might be able to make one large enough to complete the charge 
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in one operation. The means of actuating the bottom were 
automatic, and did not entail any amount of skill on the part of 
the driver — it was a purely mechanical thing. 

Mr. W. D. Child (Romford) said he should like to obtain a 
little information on one point. He believed that Mr. Tysoe 
stated that, with the machine-stokers, the retorts required 
scurfing more often than when charged by hand labour. He 
had been under the impression that the use of the machines to 
some extent did away with this — ^that there was a sort of scrap- 
ing action of the charger which kept the retort practically clear 
of carbon as the work went on. 

Mr. West remarked that the working of the rake and the 
scoop did keep the retort nearly free from carbon. As to Mr. 
Tysoe's scoop, it appeared that his ideas had fallen in the same 
direction as his (the speaker's) had done many years ago. He 
had the same kind of scoop at work at Richmond and else- 
where ten or twelve years since. It was a very simple thing ; 
but it was not successful, as he could not get the coal up to 
the sides of the retorts or in sufficient quantities. 

The President said he must congratulate the members on the 
interesting discussion they had had, and also Mr. Tysoe upon 
having been able to place before the members such an 
instructive and useful paper. In connection with this subject, 
he said there was one feature which should be borne in mind. 
Mr. West had pointed out to them the necessity, before these 
machines were introduced into a retort-house, of seeing that 
they had the house of sufficient length to develop fully the 
power of the machine. He took it that it was not every gas 
manager who had facilities for placing machines of the kind 
referred to by the author in a retort-house where their power 
would be developed to the extent it ought to be. Mr. Gandon 
appeared to labour under this difficulty with his installation. 

Mr. Gandon : Our machinery is fully occupied. 

The President said he was not aware of that ; but it was 
very different in the case of Mr. Tysoe at East Greenwich. 
The machines there could be employed for a greater number 
of beds ; but whether or not Mr. Tysoe had these at his com- 
mand, he did not know. However, it substantiated the fact 
that, unless these machines were placed before a sufficient 
amount of work, the benefit from their use would be materially 
marred. He might say that the other day he made inquiries as 
to the behaviour of the machines which Mr. West had erected 
at Beckton ; and he was pleased to report that they were 
working in a very satisfactory maimer. He must express his 
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BOTprise that it should be thought that, by the use of stoldng- 
machiues, the fonnation of carbon in the retorts was greater 
than in those charged by band labour. His experience doling a 
considerable number of years of active work in the retort-house 
had been that, if there was a large formation of carbon in the 
retorts, the primary cause of it was due to thin chaises of coal. 
The scoops of stokiDg-machines were designed to hold a certain 
quantity of coal, which would fill up the retorts ; and if they 
were properly filled, there was a less amount of scurfing re- 
quired in them than in the case of those improperly charged. 
He thought that there was one thing in the paper which had 
been quite overlooked— he referred to the wear and tear of 
the machine. Mr. Tysoe bad given them some figures which 
represented the weekly amount expended for oil and tallow and 
repairs. The repairs, he saw, were put down at something like 
£2 a week ; but probably that represented the attendance of one 
man. When they paid a stoker for a day's work, they gave him 
80 much money; and this covered all the wear and tear of the 
stoker. He might work for thirty or forty years ; but that had 
nothing to do with them. In his opinion, there was not suffi- 
cient put down in the paper for the wear and tear of the 
machines. No one could doubt that the durability of a machine, 
working in the dust and the clouds of steam in a retort-house, was 
limited ; and some consideration ought to be given to that. He 
wished to lay particular emphasis on this matter, because it was, 
to bis mind, of vital importance. They had a competitor to the 
schemes of mechanical stoking in the system of inclined re- 
torts. He recently had the pleasure of witnessing at work ai 
Brentford some of the latest adaptations of Mr. Morris's in- 
genious mind. He had succeeded in charging, with a com- 
paratively small amount of machinery, retorts fixed at an angle 
of 52° ; and he (the President) might say that the charging and 
drawing of those retorts impressed him very favourably indeed. 
It was only necessary for him to say that, if it was possible to 
charge retorts satisfactorily by gravitation (he would not admit 
that it was done, but be would admit, after what he saw 
at Brentford, that it was possible for it to be done), then 
what was the use of introducing stoking machinery at all ? 
There was another point he wished to refer to. It had been 
stated that the use of these machines was economical in the 
matter of the coal supply on the stage. He thought there was 
some little mistake about this. In works where they had an 
overhead railway, the coals were tipped or shot out of the 
waggons, and deposited on the stage within easy reach of the 
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stokers. But with machinery, it was necessary to have fixed 
coal-breakers, which was an additional charge ; and, having to 
put the coal into a breaker and elevator, could not be called an 
advantage over the old system. As to the introduction of 
machinery generally, those managers who had charge of works 
of any magnitude must realize the fact that it would be an 
advantage to the working man if his arduous labour was super- 
seded by machinery ; and in smaller works undoubtedly there 
would be a great saving by the use of manual machines. 

Mr. Tysoe, in reply, said that Mr. West in his remarks criti- 
cized his system of making the comparison of cost. Perhaps 
Mr. West's was the better way ; but it simply meant an extra 10 
tons of coal per day, which would be a saving, together with the 
coke. He quite agreed with Mr. West that they could do more 
work with the machines, and they meant to do more, but they 
were not at present in a position to do it. They had other beds 
of retorts at the side of the section that was being worked by 
the machines. But unfortunately the retorts were much smaller 
in diameter ; and they could not get the scoops in without danger 
to them and the machinery. He was proposing, however, to put 
on three more beds, which, he hoped, would make the amount 
of saving considerably more. Mr. West had also spoken about 
his (Mr. Tysoe*s) scoop. When he made an application for a 
patent for this scoop, he was told it had been patened by Mr. 
West something like 17 years ago — in fact, it was described in 
almost identical words to those which he had intended to use. 
There was one difference. Mr. West's scoop was only half the 
length of this one. In Mr. West's original' machine, he had a 
carrier or charger run first into the back end of the retort. Then 
he withdrew it, and ran it into the front end ; and this arrange- 
ment was applied to the charger. As to Mr. Livesey's remarks, 
he had no doubt that Mr. West would be able to reduce the 
weight of the machines. There seemed to have been a little 
misapprehension with regard to his observation as to scurfing. 
What he said was this, that it was necessary to remove the 
carbon more frequently when machines were employed, and for 
this reason : That, unless the retort was kept exceedingly clear 
of carbon, they ran the risk of jamming the scoop in the retort. 
With regard to the question of wear and tear, he presumed that 
the President meant that nothing was set down in the paper 
for depreciation. This was a point he did not deal with ; and it 
would, of course, to some extent modify his figures. He might 
say that, if he had been the inventor of a machine, he would 
possibly have made the figures show a larger saving ; but as he 
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waa not, be preferred to be well witbin tbe mai^, as Bome day 
be might be called upon to substantiate them. Tbe Pre^dent 
bad also said Bometbing about sloping retorts doing away with 
machinery; but, as far as be could see, there was as mncb 
macbinery used with them as with ordinary retorts. In concln- 
taoD, be ventured to bope that bis paper and the discussion 
would result in tbe extended use of machines in retort-houses. 

Oq the motion of the President, seconded by Mr. W. E. 
Price (Hampton Wick), a vote of thanks was passed to Mr.Tysoe 
for bis paper. 

Mr. R. Herring (Dover) then read a paper, entitled — 

A RAPID METHOD FOR INCREASING THE YIELD OF GAS 
FROM ORDINARY RETORT -SETTINGS. 

Of late years, numerous mechanical aids have been designed 
for cheapening the production of illuminating gas ; but tbe 
majority of these are minus two important essentials — viz., 
reliability and simplicity. Some of the systems, also, necessitate 
such expensive structural alterations as to retard their general 
adoption. Therefore, if there is any economical and reliable 
method of improving results without structural alterations being 
made, more will be found willing to utilize it, in preference to 
tbe complicated and costly ones recently introduced. 

With this end in view, I have been working for nearly twelve 
months ; and after numerous tests (experimentally and practi- 
cally), I have ascertained that, with the addition of oil com- 
pressed and finely sprayed into the retorts (as will be described) 
more gas is produced than can be obtained from coal alone, la 
addition to this increase, other advantages are derived, to which 
your attention will be directed presently. 

Before entering into details or describing tbe apparatus, a few 
facts relating to my early experience with mixed charges of coal 
and oil, will account for my later proceedings. About two years 
ago, I commenced experimenting with these mixed charges ; but 
I was at the time unacquainted with any method by which oils 
could be ecoDomically and successfully used in the retort -house, 
either as a mixed charge or as a substitute for cannel coal. Tbe 
following fact will show bow tbe subject was brought under my 
notice. When appointed to tbe management of the Dover Gas- 
Works, I found a considerable quantity of crude naphtha in 
stock, which had been accumulating for years; and as tar was 
frequently boiled for asphalte, &c., the quantity increased. 
Beingunable to sellit, Idecided toi " " ' '' 
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and commenced as follows: Having procured a sound iron 
barrow, it was partially filled with small and dusty coal, to which 
naphtha was added until the whole mass was thoroughly satu- 
rated. This mixture was used in various ways for fixed periods ; 
and from close personal observation, I ascertained that when 
a small quantity was thrown to the middle of the retort just be- 
fore the charge of coal went in, it gave the best results, which 
far exceeded my expectations. After a few weeks working thus, 
the remaining naphtha was substituted for cannel coal. After- 
wards, tar-oil and various grades of paraffins were used in the 
same way as enrichers. This method was worked for about six 
months. The specific gravity of naphtha was '980. 

During this time, experiments with oils under pressure were 
carried on ; and the improved results from this were at once 
apparent, convincing me that when this system was perfected, 
it would be successful. Practical working has since proved this. 
The oils were compressed to a pressure of 25 to 30 lbs. per 
square inch ; and, by means of the injector, sprayed over the 
charge of coal or coke, with the retort-lid shut. But before this 
could be tested in the retort-house, a suitable apparatus was 
required. Therefore, with as little delay as possible, a machine 
was constructed on the works, at the commencement of the 
present year, and is still working. 

I now discontinued mixing oU with the coal, and proceeded as 
follows : (i) Ascertained the pressure that would be required to 
spray oil into the centre of the settings. (2) Selected any retorts 
that had been working for five hours (previously charged with 
coal in the ordinary way). (3) Sprayed the oil over the hot coke, 
and continued at short intervals for six consecutive hours. Coal 
alone 5 hours; coal and oil, 6 hours — ^total 11 hours. The re- 
maining hour is allowed to complete carbonization. The charge 
is then withdrawn, and the retort recharged with coal only. 

Adopting this method, coal was continuously used for eighteen 
hours, and oil six. The number of retorts thus worked, and the 
quantity of oil used, depend entirely upon the enrichment re- 
quired. Spraying compressed oil over the charges with the 
retort-lid shut, obtain much better results than when the oil is 
" mixed *' with the coal and then put into the retort with either 
scoop or shovel. 

With slight modifications, this system was regularly worked 
for about three months ; but owing to the decreased production 
of coke, I was compelled to make further alterations, which re- 
sulted in the method now in use at the Dover Gas-Works — viz., 
spraying compressed oU on a full charge of coal. The make 
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of gas is increased and enriched; and the maximum quantity 
of coke is produced. This result is obtained thus: Select 
retorts, charged with the usual weight of coal in the ordinary way. 
Allow this to remain 2 hours, then spray compressed oil over it. 
Repeat this spraying at short intervals for 3^ hours. The re- 
maining half hour, no oil to be used. At the end of the sixth hour, 
withdraw the charge, and repeat the operation. From this, yoa 
will observe the 24 hours are made up as follows : Mixed charge of 
coal and oil, 14 hours ; coal only, 8 hours ; 2 hours to complete 
carbonization — half hour to each charge. Example. — In the retort- 
house, each gallon of oil 3delds 85 to 90 cubic feet. I will now 
show how an increase of 5 per cent, in quantity is obtained on 
an estimated make of 10,500 cubic feet per ton. The oil re- 
quired will be 6 gallons per ton of coal used, in equal propor- 
tions in each draw. This, at 87^^ cubic feet per gallon, will pro- 
duce 525 cubic feet, or 5 per cent. Should a rapid increase be 
required (saj', during the greatest consumption, &c.), supply 
more oil in the same way — from 5 to 7 gallons an hour can be 
safely dealt with. 

We will now direct our attention to some of the advantages 
connected with this mode of working. Gas can be enriched 
more economically and rapidly than with cannel coal at its 
present price ; and as this enriching can be carried on till within 
half-an-hour of shutting down, it is very useful at Sunday or 
other stoppages, as the necessary illuminating power can be 
maintained to the end. By spraying compressed oil over the 
charge with the retort-lid shut, more gas can be produced than 
from coal alone, thus increasing the carbonizing power of ordi- 
nary retorts. The maximum quantity of best coke is produced. 
The make of gas can be instantly increased, thereby benefiting 
any who are compelled to work with limited storeage. 

The machine now working at Dover consists of a small reser- 
voir, to which is attached a force pump. The delivery-pipe is 
fitted with a pressure-gauge, and communicating with a vessel 
in which the oil is compressed. To this is attached one or more 
flexible hose -pipes, long enough to reach over one bed of 
retorts, and terminating in the sprayer. The whole is mounted 
on a light carriage. In addition to this apparatus, ordinary 
}-inch iron cocks are fitted to the retort lids, and in such a posi- 
tion as to permit of the oil passing clear over the charge, upon 
which it will fall in the form of spray. If single retorts be used, 
the oil should strike the back ; if throughs, it should just pass 
the centre ; and in no case ought it to fall nearer than 5 feet 
from the mouthpiece. With this machine, 55 gallons of oil per 
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hour can be sprayed ; and this, working nine hours per day, 
will produce about 43,000 cubic feet of gas. 

From these details, you will observe that the special appli- 
ances required for this process are few and inexpensive ; and also 
that during nine months use I have found them reliable and easily 
worked. Up to the present time, low pressure has been used — 
about 25 to 30 lbs. per square inch ; but in future we shall use 
high compression, by which the expansion after passing the 
sprayer will be considerably increased, and the oil more 
thoroughly broken up. On no account should oil be forced into 
retorts in a solid stream, however fine — minute particles give 
the best results. 

In this paper, my experiences are very briefly stated, respect- 
ing practical working with mixed charges of coal and oil, as com- 
pared with compressed oil finely sprayed into the retorts, in 
addition to the usual quantity of coal, by which means an in- 
creased yield of gas is rapidly obtained from ordinary retort- 
settings. 

Discussion, 

Mr. C. C. Carpenter said he was sure they were all much 
obliged to Mr. Herring for his paper. There were one or two 
points upon which it might have been clearer, and upon which 
he might have given them some information. Not having had 
a copy of the paper, he (Mr. Carpenter) was not sure whether 
the results had been obtained by the use of naphtha or some 
other oil ; and he would like to know what was the kind em- 
ployed. The other point, which was an all-important one, was 
this : How much gas did he make in the usual way with the 
ordinary coal ; and what was the illuminating power of the gas ? 
Then, what did he consider the proper quantity of oil to use ; 
and what was the increase in the volume of the gas, and in its 
illuminating power? With regard to the rapidly-increasing 
jdeld from ordinary coal, it was not difficult to obtain that with 
any gas-heated furnace. With such a furnace one could very 
quickly increase the make per ton by 10 per cent. Then, with 
the means of enriching gas now in vogue in London (he referred 
to Mr. Frank Clark's process, in which oil was used), they could 
very readily raise the illuminating power to the required standard. 
This was another and a simple way of obtaining results similar 
to those realized by Mr. Herring. 

Mr. T. May asked whether Mr. Herring had worked out the 
cost per candle of enriching the gas by the process he had de- 
scribed. In a paper which Mr. Frank Livesey read before the 
Association last year upon the Clark system, he gave the cost 
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of gas from this inexpensive oil was a decidedly cheap method 
of enriching gas. 

Mr. J. SoMERViLLE Said he had been tryiag oil in various 
ways, in place of cannel, for the past twelve months or there- 
abouts. The best arrangement he had employed was to drive 
the oil into the retort with superheated steam (at about 500**) 
two hours after the retort had been charged. This sent the 
oil into the middle of the retort ; and he found this was by far 
the best method he had tried. He had not had any experience 
with Mr. Herring's plan of compressing the oil ; but he thought 
it might answer. With regard to the question of cost, he found 
that to raise the illuminating power of 1000 cubic feet of gas by 
I candle, it cost from rizd. to i*5d. — that was, using Russian oil 
of '850 specific gravity, at about 4d. per gallon delivered. At 
times the results obtained did not suit their gas-testing arrange- 
ments ; and then they had to use a '680 spirit, and sometimes 
naphtha at 700, not in the same way, but by Clark's process. 
They did not use cannel at all ; but they found that the Russian 
oil was all that was needed. 

Mr. J. W. Helps (Croydon) observed that it was only fair to 
an absent member to say that the arrangement which had been 
described by Mr. Herring had been at work at Carshalton for 
some few years past ; the only difference being that, instead of 
compressing the oil in a reservoir, and then conducting it to the 
retort, it was taken to the retort and compressed in a sort of 
syringe, and forced into the retort in the form of spray. He 
(Mr. Helps) made some tests two or three years ago, to see what 
amount of enrichment was put into the gas ; but he was unable 
to get any particulars as to the exact quantity of oil then being 
employed, or as to the cost of the increase in the illuminating 
power of the gas. The quantity of oil that was being used in- 
creased the illuminating power by li candles ; and this seemed 
to be carried a considerable distance into the town. 

Mr. J. Davis (Qravesend) asked whether Mr. Herring had any 
difficulty in converting the oil into a permanent gas. 

Mr. F. D. Marshall (Copenhagen) said that a few years ago 
he tried a process of enriching gas which he patented in 1876 or 
1877 ; but in that he used superheated steam. The oil was in- 
jected into the retort ; but they experienced great difficulty, as 
they could not get it fixed. Afterwards they passed the gas 
from the lower retort through the mouthpiece into another re- 
tort ; and they found, by that means, they were able to fix it. 
The process, however, was far too expensive. It cost them 168. 
per 1000 cubic feet, taking into consideration the amount of coke 
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required for carbonizing the oil. He thought that to inject the 
oil into the retort was a mistake ; and, in his opinion, it should 
be submitted to carbonization in separate apparatus. He bad 
spoken on this subject to the Engineer of the gas-works at 
St. Petersburg, where, as the members knew, oil was almost a 
drug. Even with the low temperature there, the Engineer said 
he bad juo difficulty in lixing the gas. He told him that, in order 
to fix it, he carried it through a series of heated tubes ; and he 
then injected the oil into the beginning of the condenser, and so 
was able to maintain a fairly high illuminating power. 

The President said it seemed to him that this matter bad 
been put before them in two lights. They had conflicting state. 
ments in the discussion, which must have some meaning ; and 
be would venture to give an explanation of the cause of it. In 
his experience of using oil as an enricher, he had arrived at this 
conclusion : That before they could do anything with it, in the 
first place they had to convert the oil into a permanent gas; 
and then a suitable conveyor had to be provided. If they were 
manufacturers of hydrogen pure and simple, without any illu- 
minating power whatever, and they brought it into contact with 
gas derived by any means from oil, they would have no difficulty 
in having more than a mechanical mixture. Then the gas would 
prove permanent and stable ; but if they used oil in the way de- 
scribed by the author— carbonizing it in ordinary retorts, and 
mixing it with illuminating gas — then the difficulty they experi- 
enced was to tind a proper conveyor or receptacle for those 
hydrocarbons which they wanted to keep with the ordinary gas. 
To carburet 15 or 16 candle gas was a very different thing to 
carburetting 13 or 14 candle gas; and before they could develop 
the full use of oil, he was convinced that they must make a gas 
of the old type — say, 14-candle gas— and then carburet it. With 
regard to the system described by Mr. Herring, he must join 
with those whose experience had been that it was not asuitable 
way of enriching gas. He had made some experiments with 
oils of various specific gravities, and used them In a retort ; and 
be had succeeded — in fact be was determined to make its pre- 
sence visible in the engine-room ; but when it passed through 
the other apparatus, he could lind no trace of it. He might 
also mention that he had recently proved that, if tbey wished to 
use oil of a specific gravity of -8 or something like that, in the 
most satisfactory manner, the only way they could do it was by 
carburetting water gas. In this manner, they obtained from the 
oil exactly double the value that they would do when u^g it in 
an ordinary retort, and carbonizing it as they would coal. 
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Mr. Herring, in reply, said, with reference to Mr. Carpenter's 
questions, that the oil he used had a specific gravity of '825, 
and was not rectified. The illuminating power of the gas was 
increased i^ candles — from 14^ candles to 15}. Mr. Browne 
stated that he did not get good results hy injecting oil into his 
retorts, and that he injected increased quantities. That was 
where, in his opinion, Mr. Browne did wrong. It was necessary 
to use the oil in very small quantities indeed — ^in fact, they 
could not put into the retort too little at one time. Besides the 
oil must be compressed ; otherwise it would not be broken up. 

The President: You compress the* oil before it is put into 
the retort, and you attach importance to that ? 

Mr. Herring replied that he did. Mr. Davis had asked him 
whether the gas was permanent. He could only refer him to 
last winter, when the temperature, he thought, was equal to 
that of Copenhagen or St. Petersburg; and the gas then re- 
mained permanent. Facts went to show that this process 
effected a considerable saving, owing to the decreased quantity 
of cannel used, and the increased amount of coke produced. 
Mr. Good did not compress his oil; he simply put it into 
the mouthpiece of the retort where it should not go. If the 
retorts were single ones, the oil should be sent into the back 
ends; but if they were through retorts, it should fall in the 
centre. Then in its passage to the ascension-pipe it would 
become fixed, and made into a gas. 

Mr. May asked what it cost to increase the illuminating power 
of the gas by i^ candles. 

Mr. Herring said he could hardly answer that question ; but 
he could give the members a few interesting figures. He would 
take a period of four months* working in the years 1888 and 
1889 when cannel was used, and the same period of 189 1, when 
oil was employed. In 1888, it cost £1^^ to enrich the gas from 
3337 tons of coal; in 1889, ;fi82, with 3957 tons; and in 1891, 
j£'84, ¥dth 3954 tons. During these periods, the working condi- 
tions and the coal were practically the same ; and the illuminating 
power was raised i^ candles. If they could enrich gas by any 
other means than cannel, the value of the coke was at once 
increased. In his own case, nothing but best caking coal was 
used ; and the best coke was produced. 

A vote of thanks was passed to Mr. Herring for his paper 
and this concluded the business before the meeting. 
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MANCHESTER INSTITUTION. 

QUARTERLY MEETINa. NOV. 28. 

This Meeting was held at the Grand Hotel, Manchester— Mr. 
T. O. Paterson, Assoc. M. Inst. C. E., of Birkenhead (the Presi- 
dent), in the chair. 

The President opened the proceedings by giving, in the name 
of the Institution, a hearty welcome to Mr. W. A. Valon, the Pre- 
sident of the Incorporated Gas Institute, who was present as a 
visitor. 

Mr. Valon having briefly returned thanks, 

The Secretary (Mr. S. S. Mellor, of *Northwich) read the 
minutes of the previous meeting ; and they were confirmed. 

New Members. 
Mr. J. W. Buckley, Manager of the Formby Gas-Works, was 
proposed for election as a member of the Institution, by Mr. E. 
Lord (Whitworth), seconded by Mr. J. Cockcroft (Little- 
borough). Mr. J. Wilkinson, of the Pudsey Gas- Works, was 
proposed by Mr. W. Duff (Morecambe), seconded by Mr. W. 
Foster (Nelson). Both gentlemen were elected. 

Election of President. 

The President said he had pleasure in proposing that Mr. 
Charles Armitage, of Lancaster, should be elected President of 
the Institution for the ensuing year. 

Mr. W. W. Hutchinson (Barnsley) seconded the proposal; 
and it was carried by acclamation. 

Mr. Armitage having thanked the members for the honour 
conferred upon him, 

A discussion took place on the paper which Mr. T. Newbig- 
GiNG (Manchester) read at the previous meeting (ante, p. 247), 
on the subject of 

Differential Rates. 
Mr. Isaac Carr (Widnes) said that local authorities pos- 
sessing gas-works were quite justified in charging a higher 
price for gas sold outside the limits of their district than they 
charged for that consumed within it. As the author of the 
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paper pointed out, it had been argued that there was no real 
risk in owning gas-works, and that, on the ground of risk, 
authorities were not entitled to make any extra charge. But if 
this were so, there was no gainsa3ring the fact that there was an 
extra cost for distribution in distant and straggling districts. 
This cost was necessarily much higher in such places than in 
towns where the streets were all built upon. Then the cost of 
maintenance was also higher. At Widnes, they had an outlying 
village some four miles from the boundary of the town ; and the 
expense and maintenance there was almost double that in the 
borough, on account of the time taken up in the transit of men 
and materials. A further additional cost was also incurred in 
index-taking and the collection of accounts. AU these were 
good reasons why an extra charge should be made for gas 
supplied outside the Umits of the local authority. He did not 
know what was the practice of gas companies ; and it would be 
very interesting if gentlemen having charge of companies* works 
would tell them. Of course, with the exception of the liability 
of the ratepayers, gas companies were in exactly the same 
position as local authorities in supplying gas to distant places. 
Oldham was an exception to the rule, and was a place where the 
differential rates were not allowed. He did not know why this 
should be so. It appeared to him that a gas-works was like 
any other mercantile concern. If it was an advantage to the 
owners to erect the works outside the Umits of their own district, 
they were obliged to discharge their liability for rates and so on 
in the district in which the works were situated ; and after that 
liability was satisfied, he failed to see the justice of putting 
another tax on the undertaking by refusing to allow them to 
charge an extra price for gas. At Widnes, they had works out- 
side the boundary of the local authority's district ; but if the 
people in the out-district wanted gas at the same rate as those 
within the borough, he thought they would be at a loss to find 
any reasonable argument for the application. 

Mr. C. A. Craven (Dewsbury), who was next called on by the 
President, said he was somewhat at a disadvantage in not having 
heard the paper. He might, however, say that the Corporation 
of Dewsbury did not charge a differential rate. About 20 per 
cent, of their consumption was entirely outside the borough 
limits; and they made no difference whatever in the price. 
In the adjoining borough of Batley, there was a difference of 
5d. per 1000 cubic feet between the price inside and outside the 
town. Comparing the two practices, he preferred their own, 
because they hoped that at some time the out-districts would 
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decide to become incorporated. They were a little concern at 
present ; but when the out-districts saw that Dewsbury treated 
them fairly and liberally, they would eventually want to join the 
borough. 

Mr. W. W. Hutchinson said he felt a little disappointed with 
the paper. He had hoped Mr. Newbigging would have treated of 
different kinds of differential rates. He should have liked to have 
heard that gentleman's opinion as to varying prices for gas. 
At Bamsley they had a sliding scale according to consumption ; 
while a neighbouring borough had one price for all consump- 
tions whether large or small. They might have threshed ont 
the question which was the right course in this matter. Then 
he also hoped to have heard some expression of opinion with \ 

respect to a differential rate in the summer months. In order 
to give satisfaction to the public, they had to expend a large 
amount of capital on works which lyere very fully employed in 
winter, and not so much wanted in the summer. They should 
aim at getting such a consumption as would keep the whole plant 
continually at work; and he could understand that it would 
add to the prosperity of an undertaking to make a substantial 
reduction of price in the June and September quarters. In 
order, however that the consumers might take advantage of this 
without clamouring for more, they must, of course, have a calm 
state of things in the town ; or else it would be said that gas 
could be produced at less cost in the winter than the summer, 
and so ought to be sold for less. There was also the question 
as to differential rates for gas used for particular purposes — 
such as gas-engines and cooking-stoves. A different price was 
charged in many towns for gas used for these purposes ; and 
he should have liked an expression of opinion with regard to 
the wisdom or unwisdom of this course. 

Mr. T. DuxBURY (Darwen) said that in his case all the gas was \ 

consumed within one township; and they charged one price 
throughout. He happened, however, a few years ago, to be in 
the position of wanting to buy gas from Blackburn ; and it would 
seem to argue against the opinion propounded by Mr. New- 
bigging, when he told them that (though Darwen thought it 
was treated rather hardly) the Blackburn Gas Committee sup- 
plied them at the same rate as they were charging their very 
biggest consumers — the millowners — ^in their own town. As to 
the case of Dewsbury, he expected if it became a question be- 
tween Batley and Dewsbury, which could supply a certain town- 
ship, the one that offered gas at the cheapest rate would get 
it. At Darwen they had four prices. There was first the price 
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charged to ordinary cottage consumers. Below this was a re- 
duction of 3d. per 1000 cubic feet to larger consumers ; and an 
additional 2^ per cent, discount to the largest consumers — the 
millowners. And, besides these, they had the price of gas used 
for gas-engines and cooking, which was is. per looo feet less 
than the ordinary rate. In connection with the allowance to 
millowners, a rather singular claim crept in. All the millowners 
claimed to have the gas consumed at their residences added to 
that used at the mills, and to have the whole of it at 3d. per 
1000 cubic feet below the ordinary price, and with the discount 
of 2i per cent. Then the millowners' sons came in, and claimed 
to be partners, and to be put on similar terms. Next they had 
the shareholders in limited companies (200 or 300 in number) ; 
and they claimed the same privilege. How far the thing would 
have gone, he did not know ; but the Gas Committee did not 
allow this last claim — though certainly, in a sense, they were all 
partners in the concern. The wisdom of their reduction to 
the largest consumers he very much doubted ; for the capital 
of the concern had to be increased to supply the millowners in 
winter, and aU this plant was idle in summer. 

Mr. Newbigging suggested, before the discussion proceeded 
further, that they should leave the question of other differential 
rates on one side altogether. It would be better, he thought, 
to discuss his paper from the point of view which he had 
taken himself. There was ample scope for another paper on 
differential rates of another kind ; and it would be far better to 
leave the discussion on that head until the paper was read. 

The President agreed that there was certainly scope for 
another paper ; and he suggested that perhaps Mr. Newbigging 
would furnish it for them. 

Mr. W. A. Valon (Ramsgate), who was next called upon by the 
President, said he did not read the paper at the time, and had 
not seen it before he had had it put into his hands a moment or 
two ago. Therefore it would only be a very few remarks that 
he should pass on it ; and this would be what was in his own 
mind, independently of any opinion he might hear afterwards, 
or that might be in the paper itself. He did not quite see the 
policy of a company or corporation charging a differential rate in 
the sense which Mr. Newbigging advocated — namely, to charge 
consumers because they lived a certain distance away a higher 
rate or a lower rate, as the case might be, than those who lived 
within the circle of their own borough. His (Mr. Valon*s) reason 
was that the corporation or company, when they went to Parlia- 
ment, asked to be allowed to supply the out-district. They 
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obtained the permission and privilege to do it — ^it was a privilege 
— and he could not see why a consumer who lived (say) three 
miles from the gas-works should get gas at 3s., while another, 
who lived a few mOes further off (beyond an imaginary line), was 
charged 3s. 3d. It might be that the remoter district was a 
populous one ; and it was hard that the consumers there should 
be charged extra. If they extended the area of the cheaper 
supply to include the populous district, he imagined that the 
case of another district a few yards beyond that became equally 
hard. He considered it desirable that one uniform rate should 
be charged throughout a district. 

Mr. W. S. Haddock (Warrington) said that, in the neighbour- 
hood of Warrington, they had a number of small villages, and 
charged a differential rate of 6d. per 1000 feet per mile of main 
beyond the limits of the borough ; and even at that price, they 
would prefer not to supply the out-districts vdth gas. In some 
cases they had a couple of miles of main doing nothing ex- 
cept carrying the gas to the outlying districts. As had been 
said, the cost of repairs and so on was higher than in the town, 
because the time occupied in going to-and-fro was longer, and 
there were omnibus or tram fares to pay. If a company or 
corporation were supplying a town, it was all very well to have 
one uniform price ; but if the works were in a growing district, 
as theirs were at Warrington, it was impracticable. They did 
not know, when the works were laid down, which way the dis- 
trict would extend ; and if they had not had a differential price, 
they must have had a fresh Act of Parliament every time they 
took in a new district. The differential price was an advantage 
to the Corporation ; but not so great as appeared on the face 
of the figures. As the districts grew, the consumers would go 
in for a reduction in price; and it was quite right that they 
should have it, where the mains became productive. 

Mr. W. R. Chester (Nottingham) remarked that if they all 
did as Warrington was doing, and charged a differential price of 
6d. per 1000 cubic feet per mile of main, they would be able to 
congratulate themselves. In his own case, it would add no less 
than 4s. 6d. per 1000 feet to the price of the gas. They had at 
Nottingham no less than 24 villages, which were supplied with 
gas at the price charged to the largest consumers in the borough 
of Nottingham. That seemed now a great hardship; though 
there was a time when the Corporation felt it so desirable a 
thing to acquire the gas-works, that they consented to forego the 
differential charge which had previously existed, and agreed to 
supply the villages at the same price as the large consumers in 



MANCHBSTBR INSTITUTION. 357 

the borough. In many respects, no doubt, these districts were 
supplied at greater cost than the borough could be supplied at 
There was more expense in distribution, in repairs, in collecting 
the accounts, and so on. At the same time, they had to con- 
sider what would be the position of the gas-works in towns if 
these districts were cut off from them. The gas supplied to them 
helped to materially reduce the permanent charges ; and if they 
were in his own case to cut off the whole of the out-town 
districts at one blow, they would lose something like 187 
million cubic feet, or one-eighth of the total consumption. This 
would largely increase the fixed charges on the cost of the 
production of gas ; and they would not be able to supply the 
borough at as low a price as they were now able to charge. At 
the same time, they ought to take a reasonable view of the 
matter ; and if they were in a position to charge a moderate sum 
in excess of the price in the borough, he did not think the out- 
side districts would raise any objection to it. It was only when 
corporations — which were quite as sharp as companies in looking 
after their own interests — added an enormous amount to the 
sum charged in the borough, and then took every opportunity 
of spending out of revenue money which should be charged to 
capital account, that difficulty arose with the outside consumers. 
They had, not far from Manchester, a borough which did this to 
a very large extent ; and the result was that, when they came 
to be opposed in ParUament, they had to accept an altogether 
different state of things. They were forced to supply the out- 
side districts at the same price as the inside, because they had 
been piling up works out of revenue. If corporations would 
only be reasonable, he thought there would be no difficulty in 
connection with the outside consumers, who would pay a small 
extra charge of 2d. or 3d. per 1000 feet ; and this would perhaps 
be quite sufficient to cover the extra cost of distribution. This 
question of differential rates was very much wider than Mr. 
Newbigging's paper embraced ; and it would always afford a large 
amount of interesting discussion. He did not think it necessary 
now to go into the question of different charges of this kind ; 
though there were two sides to that question, and he should 
not be inclined to take up the side for a differential rate for 
motive power and so on. 

Mr. R. Hall (Matlock Bridge) said he was Manager for a 
small Company which suppUed gas in the district of four dif- 
ferent local authorities. They had no differential rate — they 
charged all alike ; and any attempt to enforce a differ^itial rate 
would cause a great commotion. Small companies had always 
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to bear in mind the necessity of continually increasing their 
consumption. If they could increase the consumption, they 
decreased the cost of manufacture ; and if they could see that 
the revenue for lajring a main was sufficient to cover the cost, 
it paid them to do it. 

Mr. Carr rose again to say that he did not agree with the 
conclusion of Mr. Chester with regard to suppl}dng outl3nng 
districts. 

The President ruled that Mr. Carr was out of order ; and 
then went on to say that, whatever difference of opinion might 
be expressed as to the subject of the paper, there was only 
one opinion as to the paper itself— namely, that it was a good 
one, and that they had learned from it something valuable, 
which they did not know before. He thought the question of 
liability should be more thought of than it had been by the 
speakers. The liability was certainly thrown upon the borough 
where a corporation owned gas-works. Whatever might come 
henceforth, must be borne by the ratepayers. The outlying 
districts had no liability whatever; and looking at it simply 
in that way, he thought the out-districts ought to pay some- 
thing extra. At Birkenhead, they charged a round sum of 6d. 
per looo cubic feet extra to all outsiders. Their revenue for 
gas sold in the borough was ;£'53,o87, which was equal to £'646 
per mile of main ; and in the out-districts they received £'3874, 
or £"250 per mile of main. Of course, size of mains and amount 
of capital expended had to be considered ; but, on the face of 
it, there was nearly two-and-a-half times more revenue from the 
town mains than from the mains in the out-districts. In the 
borough they sent out 4^ million feet of gas p^ mile of main 
per annum ; in the out-districts, it was only ij^ millions. They 
had altogether 15 per cent, of their total length of mains outside 
the borough, and had only 6 per cent, of their gas sold outside. 
The borough had considerable capital lying there ; and the rate- 
payers* liability was covered by the extra 6d. per 1000 cubic feet, 
which he did not think an excessive charge at all. 

Mr. Newbigging, in reply, said he was very pleased with the 
remarks which had been made on his brief paper; and he 
had no doubt the discussion would be extremely useful — ^perhaps 
more so than the paper itself. Some disappointment had been 
expressed that he did not take up the whole subject of differential 
rates. The fact was the paper was written at the request of the 
Honorary Secretary, because some of the members who had 
promised papers for the previous meeting failed to keep their 
promises. Mr. Isaac Carr had maintained that the added cost 
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of collection, maintenance, and so on, was a justification for a 
differential rate; and he (Mr. Newbigging) agreed with him. 
It was not just to the people in the borough, who had the 
responsibiUty of finding the capital, that they should be mulcted 
in a certain sum to supply outside consumers. The case of 
Oldham had been mentioned; and he (Mr. Newbigging) agreed 
with Mr. Carr that it was not fair that the differential rate should 
have been done away with. They must remember that Parlia- 
ment was all-powerful, and might do right or wrong. It was 
not always a question of which was right, but of what they could 
obtain; and it did not follow, because Parliament said they 
should not have a differential rate, that it was not right to have 
one. Mr. Craven had stated that he did not charge a differential 
rate; but he explained that, by way of a bribe, he supplied 
the out-districts at the same price as those inside, in order 
to induce them to become part of the borough. This was one 
way of looking at it ; but he did not know that Mr. Craven's 
constituents would exactly agree that this was the proper thing 
to do. Mr. Duxbury mentioned that, when he was in difficulties, 
he obtained a temporary supply from Blackburn ; and he argued 
from the fact that Blackburn only charged the same price as 
to their own large consumers, that if they had had to supply 
Darwen, they would only have charged that rate. He (Mr. New- 
bigging) did not think this was so. [A Member : Who paid for the 
main ?] Darwen, he believed, paid for the main, and the gas was 
sold in bulk. It would have been a different case if the Blackburn 
people had laid all the mains through Darwen. Mr. Valon was 
labouring under the disadvantage of not having read the paper. 
He (Mr. Newbigging) was sorry for this, because any opinion 
coming from him must have great influence. Mr. Valon did 
not see the wisdom or the propriety of charging a differential 
rate to consumers because they happened to live a distance 
away. This was not the reason for charging such a rate. It 
was not because they were a distance away, but because the 
outside districts were usually scattered, the cost of maintenance 
and repairs was heavier, and they had no responsibility ¥dth 
regard to providing capital for the undertaking. 

Mr. Valon : On the other hand, they get none of the profit. 

Mr. Newbigging said he had met this point in his paper, where 
he had explained that a reasonable differential rate should be 
charged. He did not at all agree with making an unreasonable 
profit, such as Mr. Chester had alluded to. Mr. Valon further said 
that Parliament gave power to supply a particular district So 
it did ; but it also allowed the differential rate. 
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Mr. Valon said this was not what he intended to convey. 
What he said was that a district was asked for, and vras granted 
becaase it was asked for. 

Mr. Newbigging admitted that this was so ; and they asked* 
he said, for a dififerential rate, and they had it. He did not see 
the difference. Mr. Haddock had furnished an argument for a 
differential rate in saying that the cost was increased in the out- 
districts; but he very justly remarked that^ as the districts 
increased in population, they would expect a reduction. So 
they would; and, if the corporation and their engineer were 
reasonable, it would be granted. Mr. Chester felt it a hardship 
that he could not charge a dififerential rate. It certainly was 
unfair. It was a hardship and an injustice to the con* 
sumers in the borough that they should both find capital and 
have to pay more for their gas in order that outside consumers 
should have it at a less price. He (Mr. Newbigging) was in favour 
of a reasonable differential rate, with a resonable profit to com- 
pensate for the risk which the ratepayers ran. They must assume 
that there were risks in face of the competition of electricity 
and oil. Mr. Chester also said that they could not charge a 
differential rate, because these districts might be cut off if they 
did. Why should they be ? Salford was threatened with the 
loss of some of its out-districts ; but this was a voluntary act on 
the part of Salford, and was not a course he should recommend. 
The proper thing was to charge a reasonable rate ; and then 
there would be no danger of the district being cut off. He 
was glad to hear the experience of Mr. Hall, because it gave him 
the chance of explaining. In the case of a company, the whole 
population of a town was not liable for the capital. He was 
glad that the President agreed with him that a differential rate 
was justifiable ; and he furnished an excellent argument for that 
opinion. The consumption per mile of main beyond the borough 
limits was only one- third of what it was inside ; and it would 
be very unfair to supply those outside at the same rate as the 
people in the town itself. He (Mr. Newbigging) had not heard a 
single argument which had convinced him that a differential 
rate was wrong in a thickly-populated out-district. 



Mr. John West (Manchester) then read a paper 

ON STOKING MACHINERY, ETC 

The author commenced by stating that, on being asked by 
the President to read a paper giving the members some infor- 
mation specially bearing upon his manual-power machinery 
for drawing and charging retorts for small and moderate sixed 
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works, he at first asked to be excused; but eventually con- 
sented, on the understanding that he should be allowed to 
introduce other matters connected with the subject which 
might present themselves to his mind. He then proceeded 
as follows : 

No doubt most of you will have seen a paper I read before the 
North British Association a short time ago [ante, p. 154] , when I 
went fully into the question of machinery, and laid a number of 
important statistics before the Association; and only a few days 
ago another paper was read before the Southern District Asso- 
ciation by Mr. J. Tysoe, of the South Metropolitan Gas- Works, 
East Greenwich, which dealt almost solely with the power 
machinery [ante, p. 322] . I do not, therefore, think that it will be 
necessary for me to go over the whole of the ground again. 
The title of my paper would have been better expressed had it 
read : '* A Paper on some of the Means employed for Reducing 
the Cost of the Manufacture and Distribution of Gas, and on 
Popularizing its Use ; " and I think I shall be able to show that 
these subjects are very intimately connected with stoking and 
other machinery. 

I believe you will all agree with me that this is a progressive 
age, and that it will not answer — especially in the profession 
or business in which we are all engaged — to rest on our oars ; 
and although I am well aware that much has already been done 
to increase and popularize the use of gas in various quarters, 
by holding exhibitions of gas appliances, by letting out fittings 
on hire, and by introducing prepayment meters, with most 
excellent results, yet I know that there is a very considerable 
amount of fallow land in various districts, requiring cultivation 
and looking after to make it productive. I am one of those 
who have always believed that gas companies and corporations 
should both make the articles they supply, and guide, assist, or 
instruct their customers in the proper and economical use of 
them ; and the longer 1 live, and the more I observe both sides 
of the question, the more firmly am I impressed with the wisdom 
of that belief. 

For more than 25 years I was intimately connected with 
companies who, from the first, not only made gas, but also 
all the appliances required for lighting, cooking, and heating 
with it, and kept a staff of specially-trained fitters. Where this 
system has been carried out, the customers get their work done 
better and cheaper, and are instructed in the use of all the 
most modem appliances ; consequently, the consumption is in* 
creased, and the mains are more fully utilized on account of 



362 MANCHESTER INSTITUTION. 

the greater day consumption. I could give you many excellent 
examples in proof of this assertion ; but I will only refer you 
to one I heard spoken of about six years ago, by Mr. New- 
l^igging, in his presidential address, after he had collected infor- 
mation from various towns as to the quantity of gas that was 
being consumed during the night and day. He told us that at 
Northampton the annual consumption of gas was 215 million 
cubic feet, and 90 million cubic feet of this (or more than two- 
fifths of the whole) were used for purposes other than lighting. 
There were in use in the town of Northampton 250 gas-fires, 
2700 cooking and boiling apparatus, 400 small stoves used by 
shoemakers for heating their finishing-irons, and 40 gas-engines. 
I at once saw the reason of this. This is the town where, in 
my younger dajrs (35 years ago), I saw cooking apparatus being 
manufactured and sold at a very low figure. 

Some of you have held gas exhibitions for the introduction 
of cooking, heating, and motive power ; and, so far, you have 
done well. But I advise you not to stop there, nor rest content 
until you can properly get at and advise the consumers as to 
the most suitable and economical burners for their special 
requirements. I know that some of you have your hands 
somewhat tied in this matter, on account of what is called 
the trading or gas-fitting element; but why corporations or 
gas companies should neglect their duty towards their many 
thousands of customers in deference to a few of these gentle- 
men, I am at a loss to understand. I look upon them as very 
useful adjuncts indeed, when properly trained; and I know 
many who do their work well. But there are others who 
require a little teaching ; and it would be an advantage to both 
the buyer and seller of gas if each of you had a few qualified 
men about you, to set a good example of work in your various 
towns. If you had a tolerably free hand in propagating the 
use of gas, I have no hesitation in saying that you would be 
the best possible friends to the gas-fitters in your district. 

I am aware that there are gas managers who have really no 
opportunity of communication between the gas-works and the 
consumer, except when an inspector or collector calls periodi- 
cally for the account ; and there is no doubt that in such cases 
both the maker and user of gas suffer from the want of such 
communication. I think the time has now arrived when all 
companies and corporations should treat the important and 
valuable concern handed down to them on truly commercial 
lines, and on a par with other large business establishments. It 
is certainly their duty to protect and hand down unimpaired,. 
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and, if possible to improve the position of the undertakings of 
which the directors, aldermen, and committees are the respon- 
sible trustees. It is now accepted that there are competitors in 
the field ; and I think it is nothing but fair to aU parties that 
the gas interest should be placed on the same commercial basis 
as its competitors, and that those who have the responsibility, 
management, and charge of gas-works, should have a freer hand 
than they have had in advocating the many and various advan- 
tages obtained by the proper use of gas for lighting, cooking, 
heating, and other purposes- . 

As one of the most recent examples of what can be done in 
this respect, I desire to refer you to a report in the Journal of 
Gas Lighting for Oct. 20 last (p. 719), from Mr. F. D. Marshall, 
the Chief Engineer of the Danish Gas Company, to the Direc- 
tors of that Company ; and also to the leading article on the 
subject. Here we find a Gas Company, chiefly composed of 
Englishmen, which has ten works in various parts of Denmark 
and Germany, and which has increased its consumption of gas 
by " leaps and bounds " — the extra consumption this year over 
last being for lighting gas, 6 per cent. ; for cooking gas, 63 per 
cent. ; and for motive power gas, 15*5 per cent. Taking a 
comparison of the consumption in 1881 and 1891, the ratios of 
increase are as follows: Lighting gas, 105 per cent..; cooking 
gas, 2 18 per cent. ; motive power gas, 540 per cent. 

I was certainly struck with some of these figures ; and when 
Mr. Marshall was in England recently, I had the opportunity of 
spending some time with him. I then particularly inquired of 
him the means employed in bringing about these extraordinary 
results ; and I think it will not be out of place if I endeavour to 
give you his explanation. 

In the first place, I understand that he has a very intelligent 
and progressive Board in London, who give him almost carte 
blanche to introduce gas lighting and heating in the various 
towns in which he has control of the gas-works. For this pur- 
pose, the most modem burners and best appliances, for both 
heating and lighting purposes, are obtained. They have 
various show-rooms where these goods are displayed; and 
lectures on burners and cookery, and other matters, are fre- 
quently brought prominently before the public. Another very 
important feature comes into the calculation. I believe all the 
Managers in the various towns are interested in furthering the 
supply of gas. I cannot tell you how this is worked out, but 
there is a kind of bonus system in operation; and this plan 
is found to work most successfully for all parties concerned, 
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as the Managers are engaged and paid by results to look after 
both the works and the public, and to increase the consamp« 
tion as much as possible. I have no doubt they work very 
cheerfully, seeing that they have a direct interest in the pros* 
perity of the undertaking. In some towns, Mr. Marshall 
pointed out that there were whole streets where they had per- 
suaded the users of some of the best oil and petroleum lamps 
to give them up, and adopt regenerative gas-lamps, which they 
could either buy or hire. One thing I arrived at was that there 
was a unanimity of feeling permeating the Directors, Engineers, 
and Managers, which no doubt tended largely to the great 
success achieved. 

All this sort of thing requires perseverance, tact, and skill to 
bring about; but surely you must all admit that the great 
advantages derived are worth the trouble incurred. The towns 
referred to in Denmark are not very large ; but there are a 
number of towns of similar size in England where I believe 
even better results might be obtained if the same policy was 
carried out. As to cities and large towns, several show-rooms, 
thoroughly equipped vnth all appliances for lighting, cooking, 
heating, and motive power, should be provided in various dis- 
tricts, with suitable persons to give lectures, and explain their 
advantages, so that the public may be thoroughly educated in the 
many benefits which might be derived from the use of gas. 

Some of you hold the position of being connected with cor- 
porations which supply, or think of supplying, both gas and 
electricity. On this question I expressed my views to another 
Engineering Association in this building at the beginning of the 
year ; and I feel that I cannot do better than give them to you 
in the same words — 

Those of us who are citizens, gas consumers, and ratepayers, are very 
much interested in the progress of our gas undertaking, and should urge 
the Council to make any electric installation totally distinct from the Gas 
Department, or from any other department of the Corporation, so that the 
ratepayers, and all others interested, may see the exact amount of profit and 
loss, just as they can now do by inspection of the accounts of the Gas Depart- 
ment. I think I shall be able to show that various interests are involved in this 
subject. At the present time the Gas Department is deriving profits from 
the consumers of gas, who, of coturse, are now paying their fair proportion 
towards the public lighting and rates of the city. The profit made by the 
Gas Department is passed on to the funds of the city, and the rates are coa- 
sequently lower than would be the case if no profit were made. If, there- 
fore, the electric light supersedes gas in a certain area, the profits now 
derived from that area may be sacrificed ; and unless those using the electric 
light pay such a price as will secure the same profit to the electric light 
department as that previously received by the Gas Department, the 
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difference wiU indirectly come from the gas consumers or some other 
source. If, however, the same profits are derived from the users of 
electricity, it becomes immaterial to the Corporation which illuminant 
they supply to the public ; but if this is not carried out, I fear that the con- 
sumers of gas, who already pay a proportion of the rates of the non- 
consumers, will also have the additional burden imposed upon them of 
paying a portion of the electric light users' rates as well. The Council 
have, very recently, relieved the Gas Department of the burden of the 
public lighting of the city, by reverting to the old plan of direct taxation ; 
so that the non-consumers and electric light users will very properly be 
called upon to pay their fair share of the lighting rate in the future. 

I must again take the opportunity of impressing upon the gas consumers 
the desirability of economically improving their present antiquated system 
of gas lighting, by adopting the modem regenerative or other burners, 
whereby they can ventilate their rooms, and get an equivalent light at 
6«m 3} to 3i times less cost (after allowing a very large margin for 
defisctive burners) than the Corporation would be able to supply the 
electric light for from a large central station, as the following calculations 

will show : — 

Incandescent Lamp, 

A i6-candle power lamp lasts 1000 hours, and absorbs 60 

units of electricity, which, at 8d. per unit, cost 40s. 

Ordinary Gas-Burner with Manchester Gas. 
i6-candle power is equivalent to 4 cubic feet of gas per 
hour, or 4000 cubic feet in xooo hours, the cost of which, 
at 28. 6d. per 1000 cubic feet, is los. 
In the above calculation, I have assumed that the Corporation charge the 
Board of Trade limit of 8d. per unit for the electric light ; and even at that 
figure I have grave doubts if they would be able, after paying working ex- 
penses, repairs and maintenance, and providing for a sinking fund, to hand 
over any profit to the Council, as is at present done by the Gas Department. 

My view of the matter is that, if anyone is desirous of indulg- 
ing in the somewhat fashionable and expensive electric light, 
by all means let him do so ; but I desire not to be asked to pay 
any part of his bill for him. If the electric light stands on its own 
bottom in Manchester and other places, it will not make much 
headway against good and cheap gas properly consumed. 

I think you will admit that, if the means suggested are em- 
ployed, there would be a very considerable increase in the 
consumption of gas for various purposes. This would bring 
a larger daily consumption, and also a better utilization of 3rour 
mains, which in some cases are practically dormant for many 
hours during the day, and your leakage would thereby be 
reduced. You would soon require more plant on the works to 
meet your increased demand, especially stoking machinery, the 
advantage of which cannot be too highly appreciated by both 
the maker and the user of gas, as it tends to cheapen the cost 
of production. 
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Like every other improvement, machinery for drawing and 
charging retorts was looked upon for some time as an innovation ; 
but I am glad to say that it is now being used by those who 
formerly did not think that it was possible for it to supersede 
hand labour. It is, however, now an established fact that for 
years past, where it has been in full operation, the work has 
been done much cheaper, and the results far exceed those upon 
the old system of working ; and I believe that it is now almost 
universally accepted that machinery will be generally adopted 
in future. 

As you are aware, we make two kinds of machines to meet 
the requirements of large, medium, and small works. Those 
worked by power, with ropes, or compressed air, can be 
profitably appUed in large towns where the machinery can be 
well occupied ; but, inasmuch as your President desired that I 
should say more about the manual machine for medium and 
small-sized works, I will only give you a few illustrations of the 
saving in labour that can be effected by the power machinery. 
[The author then quoted the figures given in his paper read 
before the North British Association of Gas Managers in July 
last (see ante, p. 165), showing the relative difference in cost 
between hand labour and power machinery, as exemplified at 
the Whitwood Chemical Works, the South Metropolitan Gas- 
Works, and the Aberdeen Corporation Gas- Works.] 

The manual machines were the first I introduced ; and I will 
give you a very brief description of the apparatus as It exists at 
the present time. I found that, in order to make the machinery 
work successfully, it was necessary to have the coal of uniform 
size, and conveyed firom the stores into the charging-scoop at a 
minimum cost To accomplish this, I designed a coal-breaker, 
elevator, and conveyors to carry the broken coal into the retort- 
house. Fixed store hoppers were provided in such a position 
that the machines travelled under them ; and by having in the 
charging-machine an adjustable hopper capable of carrying 
sufficient coal for a dozen or more charges, with a frame attached 
for carrying the charger, the item for coal trimming and wheel- 
ing was reduced to an exceedingly low figure. It is an advantage, 
in designing new retort-houses, to erect coal-stores on either side 
of the house ; and, if possible, provision should be made for an 
overhead railway running through them, so that the coal can be 
tipped direct firom the truck into the coal-breaker by opening the 
doors at the sides or bottom, or by lifting the waggon by the 
buffers at one end, and letting the coal run out at the other, as 
in the case of the arrangement now at the Oldham Gas- Works. 
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Mr. Baker, of Reading, designed a somewhat similar arrangement 
for his retort-house in connection with my machinery. 

The position of the coal-stores in relation to the retort-house 
in works already erected is no bar whatever to the application 
of machinery, for the comparative saving in labour is greater in 
those works where the stores are separated and at a distance 
from the retort-house, by using a system of conveyors, as 
illustrated in the case of Folkestone, Belfast, Cheltenham, 
Sheffield, Birmingham, &c.; thus dispensing altogether with 
the serious item of coal wheeling. Indeed, it is in this direction 
that a great portion of the saving is effected — a fact which I 
recognized when first attempting to deal with the question of 
labour-saving appliances in the retort-house. 

These machines have, I believe, been brought to a state as 
near perfection as they can be, if we may judge from the fact 
that they have undergone very little alteration during the past 
few years, and have given universal satisfaction wherever they 
have been installed. As is well known, they depend more upon 
the strength of the stoker than do the other classes of machinery; 
but the skill required to work them is even less than with the 
power machines, as there are only a few simple movements to 
be made, and less mechanism to look after. The charger I use 
with these machines deposits the most perfect layer of coals 
in the retort that it is possible to imagine, and renders bad 
charging by unskilled men quite out of the range of possibility. 
Indeed, an expert man is far more likely to charge badly than 
a novice, because he learns tricks to save time by not letting 
the charger run its full course, or by turning the scoops before 
the proper time. The saving in cost of labour by these manual 
machines is such as to justify me in urging their universal 
adoption in all gas-works where there are not sufficient retorts 
to employ economically the more costly power machines. 

There are one or two points of vital importance in the design- 
ing of retort-houses for machmery. In the first place, let me 
impress upon you the necessity for having mouthpieces of the 
same section throughout as your retort ; in fact, an increase of 
the section all round by (-inch would be a great advantage, for, 
if the mouthpieces are at all contracted, the coke very often 
jams hard in them, and throws a great strain upon the men 
and mouthpieces. Again, the varieties in the section of the 
retorts at different works, and very often at the same works and 
in the same house, are a great drawback to working machines 
economically. All the retorts in a house should be of like 
section ; and every retort in a tier should be at exactly the same 
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height from the floor. When these details are carried oat, the 
best results are obtained ; and by adopting, when making re- 
newals, a section of retort to which either manual or power 
machinery could be equally well applied, the introduction of 
machinery in the future would not be accompanied by any ad- 
ditional expense beyond that incurred in the purchase of it. 

From large experience in the working of all kinds of settings, 
I am fully convinced that the best sizes of retorts for small 
and medium-sized works are those recommended by me when 
my manual machines were first introduced — viz., 21 in. by 15 in., 

21 in. by 15} in., 22 in. by 15 in., and 22 in. by 16 in. O shape. 
These sizes will be equally suitable for working either with or 
without machinery. In larger works, where power machines 
can be economically employed, a somewhat larger variation can 
be allowed for. Any section of retort can be charged by the 
power machines, but the sizes most suitable are : 21 in. by 15 in. 
oval ; and 20 in. by 15 in., 21 in. by 15 in., 22 in. by 15 in., and 

22 in. by 16 in. O shape. 

The retort mouthpiece lids require special attention, as they 
must be arranged to close back to allow the machines to pass. 
The distance from the face of the retort-stack to the machines 
is 2 ft. 6 in. ; and the lids and fittings will be required to fully 
clear this, both when they are open and when closed. Again, 
the hinges should be made so that the lids are closed in the 
same direction as the travel of the machines when at work. 

Some of the difficulties we have to contend with are the un- 
suitability of certain of the old-fashioned retort-houses, for want 
of space between the retorts and the wall or columns for sup- 
porting the roof ; but most modem retort-houses have, for some 
time past, been arranged with the ultimate idea of adopting 
machinery. I regret, however, to say that, in the case of two 
recent examples of new houses, we had to report that machinery 
could pot be applied, on account of the exceptionally narrow 
space between the retort-stack and the columns. I need hardly 
remark that these structures were not designed by intelligent 
and practical gas engineers. I recently obtained working results, 
giving the cost of labour and wear and tear, from a number of 
engineers at works where my manual power machinery has been 
in operation for some years ; and I have just received a report of 
the cost of working from Mr. S. Glover, Engineer and Manager 
of the St. Helens Gas- Works, Lancashire. [The report alluded 
to showed that the annual make of gas at St. Helens is 200 
million cubic feet. Manual machinery was erected there in the 
year 1887, with the result that the wages for stoking, &c., were 
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brought down from as. 8d. to is. S'Sgd. per ton of coal carbonized. 
The author also reproduced the returns from Maidstone, 
Tunbridge Wells, Ramsgate, Westgate, and Folkestone, in- 
cluded in his paper read before the North British Association, 
previously referred to, as well as the table furnishing particulars 
in regard to the working of manual machinery at Portsea, 
Cheltenham, Richmond, and Reading, contained in his paper 
read before The Gas Institute at Ryde last year, and given in 
the Institute's Transactions for 1890, p. 64.] 

In some cases where the hand and machine systems are in 
joint operation, I cannot get complete returns, because of the 
difficulty of separating the gas produced under the two systems, 
and the trouble of keeping separate records of weights of coal. 
But in these cases they inform me that they will be pleased to 
speak most highly of the machinery, and will be glad to give 
any information in their power. I think, however, that the 
many facts laid before you from a large number of engineers, 
with whom most of you are personally acquainted, testifying to 
the excellent results obtained by the adoption of the system, 
prove conclusively that the time has arrived when, if you wish 
to be in the first rank of progress, it will be necessary for you 
to adopt these labour-saving appliances. In making a com- 
parison, I have always endeavoured to include the various 
items of cost, from the taking of the coal from the stores to the 
tipping and quenching of the coke in the yard ; and if the num- 
ber of retorts in any house, the number of men employed, and 
the rate of wages are given, we can generally estimate very 
nearly what it will cost by machinery, and show the saving that 
would be gained by its adoption in any district throughout the 
United Kingdom. Time will not permit of my saying more, or I 
could point out many examples where the application of coal 
breaking, elevating, and conveying machinery can be utilized in 
gas-works, with very considerable advantage and saving. 

I have no intention of entering upon a lengthy newspaper 
controversy, and am therefore reluctant to set right a few mis- 
conceptions which appeared in an article in the Journal of Gas 
Lighting for Nov. 17 (p. 888) ; but as the contents of the news- 
papers are frequently the unspoken thoughts of many minds, I 
venture, at the risk of calling down upon my head the censure 
of the leader writer, to show how far he is from duly appre- 
ciating all the established facts of engineering science. The 
remark to which I would call attention is the one where it is 
maintained that, "weight for weight, the human worker is a 
far more efficient agent for performing the operation of coal 

2 B 
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^carbonization than the machine which is offered in his stead.** 
Of course, this is a fact ; and the statement might be extended 
to many other industries and with other animals as well as 
the human one. But, for all that, the machine makes up for 
its want of weight-efficiency by its possession of a constitution 
which can bear almost any amount of labour without fatigue ; 
and it is consequently a much cheaper thing, as a tool, than 
any animal. It is well known that two horses, weighing about 
a ton, will draw a tramcar as well as an engine weighing 
S tons ; but the horses can only work 4 hours out of a day, as 
against the 15 or even 24 hours of the engine. Take the case of 
the locomotive as another instance. Who would propose to use 
horses to take trains from Manchester to London because, 
** weight for weight," the horse is a more efficient agent than 
the locomotive ? Could any number of horses take an ordinary 
•express from Manchester to London in 4^^ hours ? The human 
stoker fails to equal the machine just at the same point where 
the horse fails against the locomotive. Neither can we do the 
same amount of work in the same time, nor so much of it. 

It seems also that the Journal of Gas Lighting has yet 
to learn where any gas-works exist which depend wholly upon 
machinery. The Rochdale Road works in this city, where they 
make about 8 million cubic feet of gas per day, are an example* 
as are also Ramsgate, Folkestone, Tunbridge Wells, and many 
other towns ; and it is a fact that better results are shown in 
many of these places than are ever produced by hand work 
continuously. As regards the remark that it is greatly to be 
wished that this subject could be " treated from time to time 
with a little more freshness," I can only say .again that this was 
my idea when your President asked me to write this paper, as I 
was aware that even the language of universal approval which 
stoking machinery gets on all sides, might grow stale after fre- 
quent repetition. 

Discussion. 

The President having invited Mr. W*. A. Valon to open the 
discussion on the paper, 

Mr. Valon said he accepted the President's invitation with 
more pleasure because he thought the members of the Institu- 
tion knew his opinion with regard to the latter part, if not the 
former part, of the paper. The first portion treated of the 
extension of the consumption of gas by companies judiciously 
encouraging it in their districts. Well, he was able to say a 
little on this subject from the fact that at Ramsgate they had, 
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during the last two years, done more in this direction than 
before. They commenced by putting pipes in small houses — 
those with a rateable value below £^0. They did this because 
they found that gas was not being burnt in houses where it 
ought to be used, as the occupiers could not afiford to put in 
the pipes. He made inquiries, both personally and through 
the meter inspectors ; and as the result, he recommended the 
Corporation of Ramsgate to undertake to fit up houses of 
a rental of from jf'io to £so per annum. This was done — a 
prepayment meter being used ; and they charged for the gas 
consumed at the rate of 4^. per 100 cubic feet, or yd. per 
1000 cubic feet, more than to ordinary consumers. A consider- 
able number of houses were fitted up. * The inspectors found 
that some people burnt more than double the quantity of gas 
paid for in advance ; and the outcome of this was the adop- 
tion of a stop-index. This was turned forward to stop at any 
quantity the consumer pleased; and the money was paid in 
advance for this quantity — the difference being adjusted when 
the inspector next called, and the index reset. Of course, these 
meters were used for the smaller rather than the larger houses. 
Their next step was to lend consumers small boiling-stoves 
free of cost ; and in some cases this had led to the purchase of 
larger cooking-stoves. The result was that they had 538 small 
•consumers on this system in less than two years. The average 
•cost of fitting up the houses was a little more than £^, This 
was not a serious matter; for if they fitted a thousand houses 
it only cost jf'sooo. The wear and tear was very little. They 
used fast brackets, and did not go in for elaborate chandeliers, 
or anything of that kind. Mr. West had referred to the diffi- 
culty of getting the control of the fittings into the hands of 
corporations and companies, and to the conflict into which they 
got with the fitters. This difficulty they overcame at Rams* 
^ate by an arrangement that any fitters who would undertake, 
at scheduled prices, to fit up these houses should be allowed 
to do so ; the work being given out fairly amongst the whole 
number, on the condition that they should do their work under 
the inspector, and to his satisfaction. They also said to the 
gas-fitters : *' If you bring anyone who requires his house fitted 
up on this system, the work will be yours, as a matter of 
course." The consequence was the fitters were satisfied, and 
^o were the Corporation. All he need add, with reference to 
the other subject mentioned in the paper, was that the manual 
stoking-machines they had in use at Ramsgate had given entire 
satisfactipn. The wear and tear was exceedingly light. The 

2 B 2 
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Advantages of macbioery were set forth fairly and truthfully is 
the paper; and he, as an Engmeer, rejoiced to find that it was 
pushing its way into gas-works. So long as meo were willing 
and their labour was cheap, they had been content to take 
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reasonably than the manufacturers of gas ? If there were two 
lighting bodies in a town, they would get into competition ; and 
although the consumers would ultimately reap the benefit, the 
town at large would be subjected to great disadvantage. He 
held with what was being done by many corporations throughout 
the country who had placed the power to supply the electric 
light in the hands of the gas committee, so that, if any profits 
were to be derived from it, they could be set ofif against any 
possible loss of revenue from the sale of gas. 

Mr. J. Chadwick (Oldham) said he did not understand Mr. 
West's remarks about electric lighting as Mr. Chester did. 
What he understood Mr. West to say was that, in the event of 
a corporation undertaking to supply the electric light, it should 
be kept as a distinct account, just as the accounts of water- 
works were now kept separate from those of gas-works in a 
combined undertaking. In this, he agreed with Mr. West. If 
corporations were to undertake to supply the electric light — 
and he was far from saying they should not do so — ^the accounts 
ought to be kept quite distinct from all others. There were 
several reasons why corporations might desire to supply the 
light, in the event of its being required in a district. One was 
that they might keep in their own hands the control of the roads 
and streets, which was a very important matter to local authori- 
ties. Referring to the question of machinery, there were many 
reasons why gas managers had felt compelled to adopt labour- 
saving appliances ; and in every case he believed their use had 
been beneficial. The coal haulage machinery which they laid down 
had, no doubt, proved a very great saving and convenience to 
the Oldham Corporation Gas Committee. It was about twelve 
months since they erected the first part of the apparatus ; and 
since then it had been working continuously, and they had had 
no trouble with it. It had done its work well, and had never 
gone on strike. They had two machines erected, each capable 
of doing all their work, or even more ; and they were in this 
position — that, if one was temporarily stopped, they could turn 
to the other. One of the machines was now regularly dealing 
with between 200 and 300 tons of coal per day ; and it had 
dealt with 30,000 or 40,000 tons, and had never cost a penny 
for repairs. It might be thought that belts working among so 
much coal-dust would become affected. They had not found 
this to be the case, though, of course, they took a great deal of 
trouble to avoid it, by seeing that the belts were kept clean and 
well oiled. They accomplished work at present with three 
men only which used to take twenty. The machinery was giving 
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every satisfaction ; and it would not be the last labour-saving 
appliance they would adopt. He had an idea that haulage 
machinery might be employed for coke as well as coal ; and he 
hoped before long to be able to use stoking machinery also. 

Mr. H. SiMMONDS (Colne) said that for several years he had 
experience of stoking machinery at Cheltenham. There they 
had a retort-house with twelve beds, 96 retorts on one side, 
and a make of li million cubic feet; and double machinery 
was laid down. The chief point, in his experience, was that 
machinery could be adopted in smaller works with equal success. 
At Colne, they had a make of about half a million cubic feet of 
gas per day; and there they had a single retort-house with 
only one set of machinery. This had been running for about 
two months ; and he had obtained a few figures as to the result. 
The house was not quite finished. It was designed for twelve 
beds of eight retorts ; and they were now working eight beds. 
They carbonized 250 tons of coal per week ; and they had nine 
stokers at 32s. a week, two firemen looking after the regenera- 
tor furnaces, two engine men at 28s. a week, and two coke men, 
— the total cost being is. gfd. per ton. If they had been 
working by hand, they would have required fifteen stokers, 
two firemen, four coke men, and two coke wheelers ; and the 
average then would have been 2s. 8d. per ton. So that he was 
saving nearly is. per ton ; and besides this the stokers did the 
work much quicker, and increased results were accordingly 
obtained from the coal. This went into the retort in a body, 
and before it had time to start carbonizing, the lid was on ; 
whereas under the old system it was carbonizing as it was 
thrown in by shovelfuls. 

The President, in closing the discussion, remarked that the 
members were indebted to Mr. West for a very practical and 
useful paper. No man had had more experience in the retort- 
house than Mr. West, who had given much study to the ques- 
tion of reducing to a minimum the labour in that part of the 
works. He was, they had heard, working as low as is. 4d. per 
ton. He (the President) only wished he could get down to this 
figure ; it would pay for a good many machines. He was very 
glad to hear that Mr. Valon was making such good progress ia 
popularizing the use of gas. The facts he had brought before 
the meeting were very encouraging. At Birkenhead, they had a 
large number of houses in which oil was burned ; and so far 
they had not succeeded in getting at them. A few years ago he 
tried to do something of the kind ; but it was crushed out by 
the Town CouncO, because of the sm^U local interests which it 
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was thought it might injure. He did not think his plan would 
have been any disadvantage to these people. If it had been» 
they were very few ; and the majority ought to rule. The dis- 
cussion on the subject of public bodies and the adoption of the 
electric light would, he supposed, always go on. His idea was 
that it was the proper course for corporations to obtain the 
necessary powers for supplying the light, and either carry 
them out themselves, or delegate them to a company. They 
must look upon the electric light as a competitor ; but, if they 
took it up in a fair spirit, they had nothing to fear. It was a 
very long way behind in the matter of cost ; but there were 
some people in all towns who would have it, no matter what the 
expense might be. 

Mr. West, in reply, said the example of Mr. Valon in extend* 
ing the use of gas might be followed by others. By employing a 
prepayment meter, he was paid by the small consumers before 
the gas was delivered ; and he further popularized the use of 
gas by lending stoves free of cost. This was his (Mr. West's) idea 
exactly ; for he believed that, if the claims of gas were put for- 
ward on businesslike lines, the result would be found to be satis- 
factory. Mr. Valon had also solved the problem of satisfying 
the gas-fitter. Mr. Valon's use of machinery was coincident 
with his attempt to popularize gas ; and the result was that he 
had had to order more machinery. Perhaps no one had had 
greater experience of stoking machinery in Manchester than Mr. 
Chester ; and he had correctly told the meeting the advantage 
of power over hand machinery. He had, however, misunder- 
stood his (Mr. West's) reference to the electric light. He had 
no objection whatever to corporations taking up the light; 
but, if they did so, they should supply it on commercial lines. 
They should allow all people to have it who wished, and let 
them pay for it. If it displaced gas, it would not then matter, 
because they would be getting the same profit out of electricity. 
At the same time, if they took a leaf out of Mr. Chester's book, 
and fitted up public buildings, as he had done at Nottingham, 
with regenerative lamps, and paid attention to ventilation, 
the electricians would have very little show. He (Mr. West) 
was glad that Mr. Chad wick was present, and that they had 
heard his statement about the electric light. Mr. Simmonds 
had told them of his experience at Cheltenham, and also at 
Colne, where, with very small works, he had, by using machinery, 
reduced the cost from 2s. gd. to is. gd. per ton of coal carbonized. 
Mr. West went on to refer to a picture in that day's Graphic^ 
representing a retort-house where machinery was in use. He 
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Stated that it was a most incorrect illustratioa, forit represented 
Btokers as half naked — a state of things which did not prevail in 
aojr works where machinery was employed. 
Vote of Thanks. 

Mr. Chester moved a hearty vote of thanks to Mr. West for 
bis paper, 

Mr. T. DuzBURY (Darwen) seconded the motion ; remarking 
that the Information the members bad obtained would be of 
great use to them. He added that there was no stoking 
machinery at the Darwen works ; but the time was not, he 
thought, far distant when there would be. 

The resolution was carried, and the formal proceedings then 
«aded. 

The members subsequently took tea together. 
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J. BABTON, Peterborough (ex-offioio). 

F. WELLEB, Souihtown, Tarmouth. 
A. J. YOBSTON, Ely. 

fiizwbttM* 

Ayris, J Lowestoft. 

Barratt, F. C Grantham. 

Barratt, W Grantham. ~ 

Barton, J Peterborough, 

Best, W. J St, Ives. 

Brookway, E. J Cleethorpes. 

Brown, A Woodford. 

Brown, W Brandon. 

Brown, W. P. Southtown, Yarmouth. 

Buokle, E. J Woodbridge. 

Burtonshaw, W. H Swineshead. 

Carpenter, W. J Yarmouth. 
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Cuter, J Linoola. 

Ontmore, Q Nayland. 

Dixon, G HornoaaUe. 

Dongail, J. 8 Boetou. 

Drage, A East Dereham. 

Dnesborj, H. D Gunbridge. 

Dnasbnrj, W CunbritlM. 

Ellu, C TtumonUi. 

Foreter, J. N Slcegnesa. 

Gamett, Q Bvde. 

GreBTea, T Melton Hoffbray. 

OrimwoMl, 0. Bodbnrj'. 

Grimwood, C. W Sndbniy. 

Hawkina, S.Q Bpaldins- 

Haydon, J ManefieM. 

JobQBon, 3.J.B Bontblown. 

JoIUffe, J. T Ipawich. 

Jonea, 0. E Clieaterfield. 

LoBBiJ Chorlton-le-Uedlook 

Maawaring, W. H Linooln. 

Mftrtiii, T. H Bamet. 

Uaaon, J Oakham. 

Mead, A. LeyloD. 

Hitobell, A. Bary St. Edmnnda. 

Panohen, G Yarmonth. 

Parker, G. F Beooles. 

Paak, J. Bnngay- 

Plowright, W. H Swaffbam. 

FortMS, J. W BiBhop'H Stortford. 

Bom, a. H Wainfleet. 

ShannaD, B. J Wiebeoh. 

Smitbacd, E. Q Chelmsrord. 

TrongbtOQ, J. E Newmarket. 

Torea, B. H East Dereham. 

Ward, F. A Amersham. 

Weller, F Soalhtown, Tarmouth. 

WeUB,W.J Btamford. 

Wilkinaon, T Halatead. 

WimhnrBt, E Sleaford. 

Wrigbl, C Saffron Waldan. 

Toraton, A. J Ely. 



MANCHESTER DISTRICT 

INSTITUTION OF GAS ENGINEERS. 



T. O. PATEBSON, Birkenhead. 
(Presidbnt for 1892 : 0. Armitftge, Lanoaster.) 

tfue-^reBttrentB. 

C. ABMITAGE, Lanoaster. 
W. B. CHESTEB, Nottingham. 

SreoBttrer. 

THOMAS NEWBIGGING, Manchester. 

S. 8. MELLOB, Gas- Works, Northwioh, Cheshire. 

domndtUt. 

JOS. TIMMINS, Wigan. 

W. FOSTEB, Nelson. 

E. LORD, Whitworth* 

J. COCEGBOFT, LitUeborough. 

W. S. HADDOCK, Warrington. 

W. DUFF, Moreoambe. 

<Bs-Offinir fiUmbtxn of (Hmrndlttz. 

T. BANBUBY BALL, Boohdale (President, 1889). 
WALTEB W. HUTCHINSON, Bamsley (President, 1890). 

W. SMITH, Hyde. 

J. MACKENZIE, Wihnslow. 

Ambers. 

Armitage, C Lancaster. 

BaU, T. B Bochdale. 

Blaokledge, W Chorley. 

Booth, J Southport. 

Bower, T West Hartlepool. 

Braddook, J Badoliffe. 
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Bridge, B. DoneoeUr. 

Bromlsr, J. F. Batlev. 

Bnoklfi}', J. W Fonnby> 

Cmt, I Widnea. 

Out, W. JohtamesboTg (A&ick). 

Ghadwiok, J Oldham. 

Chaster, W. R Nottinghun. 

Ohew, J Blackpool. 

Clarke, D Ashtoo-imder-Lyne. 

Cockorofb, J Littleborough. 

OmiBhaw, 3 Trldesief . 

CroBsland, S HolmfirUi. 

Drawn', W Cleethorpea. 

DnfT, W Morecombe. 

Doxbni;, T Darwen. 

Dasbiuy, Tim Uiddloton. 

Eastwood, Linaore, LiTerpool. 

EUiott, C Leylood, neorPrestOD. 

Feamley, E Baatriek. 

Fenwiok, J. B Wiadermers. 

Fletcher, A. T Leigh. 

Ford, H. H Maooleefield. 

Forrett, T Alfrelon. 

Foster, W Nelson. 

Famiss, J SWthwaite. 

GeDdall, W. H. S Bory. [field. 

QUI, H Marsden, near Hnddars- 

Goodwin, W, F Congleton. 

Oraham, A. Hebaen Bridge. 

Haddock, W. 8 Wazrington. 

HaU.B MatIo«k. 

Hancock, P Middlewioh. 

Hepworth, J Carlisle. 

Hooter, B Chuter. 

Hutchinson, J Bamsley. 

Hntchinaon, W. W Bamsley New 'Works. 

Ingham, J. C " '""" — 

Jonee, C. E 

Lamb, J. E 

Lajoock, J 

Loam, Ernest 

Longworth, W 

Lord, E 

Mackenzie, J 

Martin, J 

HeUor, S. S 

MerreU,B 

Miles, W. 

Moora, T 

Newbiggjng, J. Q 

Newbi^ing, T. 

Niven, J 

Niven, Q. H 

Norfolk, W. H. B 
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'Nutter, W. H St. Axme's-on-the-Sea. 

Parkmson, J BrighooBo. 

Paterson, J. . . . Warrington. 

Paterson, T. O Birkenhead. 

Porter, B EUand. 

Pritchard, F Huyton, nr. Liverpool. 

Biley, J Olonghfold, Bossendale. 

Baville, G. E Todmorden. 

Settle, T New MilLs, nr. Hadders- 

Severs, W Jjymm, [field.. 

Shadbolt, B Fleetwood. 

Sheppard, T. L Famworth. 

Shires, A Biddnlph. 

Smedley, G Buxton. 

Smith, J. B Padiham. 

Smith, W Hyde. 

' Stansfield, W Enaresborough. 

Swan, J. ' Ulverston. 

Swallow, D Bradford. 

Taylor, W GloBsop. 

Thomas, T Enutsford. 

Thompson, E Eendal. 

Timmms, J Wigan. 

Veevers, H Dnkinfield. 

Veevers, J. M Denton. 

Waddington, W. C Manohester. 

Whatmough, W Heywood. 

Wilkinson, J Pndsey. 

Wood, C Bradford. 

Woodall, H Llandudno. 

Woodward, W Bromley, Kent. 



MIDLAND 

ASSOCIATION OF GAS MANAGERS. 



^tesUieitt. 

C. S. ELLEBT, Bath. 

{Pbibidbht for 1892 : W. Littlewood, West Biomwieli.) 

ffrcsstnei. 
FETEB 8IUPS0N, Bogby. 

^tttittara. 
C. MElELEJOHN, Oldbory. 
W. W. HTJL8E, IiODgton. 

HattarBT]; Sftaetaxj. 
J. S-^BEEVES, BilaloD. 

<tommitttt. 
W. LITTLEWOOD, West Bromwich. 
J. F. BELL, Stafford. 
C. HUNT, Birmingham. 
J. DEAEE8, Worcester. 
J. T. LEWIS, Wellingborough. 
W. T. TEW, Warwick. 

filtmbttS. 

AcUnd. T Rhymn^. 

Allen, B. W Bowlej Regie. 

Annan, J Wolverhampton. 

Armitage, F Market Earborongb. 

BeU, J. P Stafford. 

Bslton, J. C Wellington. 

BrooksB, J Derby. 

Chester, W. B Nottingham. 

Golflon, A Leicester. 

Cooper, W. B Banbury. 

Cranmei, J. S Stratford -on- A von. 
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OroBB, T Cannook. 

€ro68, W . Leamington. 

Dakin, C Gradley Heaih. 

Darwin, F. H Fenton, Staffordshire. 

Davis, J Nantwioh. 

Deakes, J Worcester. 

Daesbnry, W Cambridge. 

Dongall, A. Eidderminflter. 

Edwards, A. J Taunton. 

EUery, 0. S Bath. 

Elliott, J Ludlow. 

Frith, J. B Bnnoom. 

Hack, H Saltley, Birmingham. 

Harris, J. A Wigston. 

H6ydon,J Mansfield. 

Hughes, y Tipton. 

Hidse, W. W Longton. 

Hunt, C Birmingham. 

Jones, G. E Ghestez^eld. 

Jones, E Ellesmere. 

Jones, T. B. . . - Willenhall. 

Layton, T Bedditch. 

Lewis, J. T Wellingborough. 

Littlewood, W West Bromwich. 

Lloyd, E. J Bristol. 

Meikleiohn, G Oldbury. 

Millard, S. H Hinckley. 

Mitton, J. L Eidsgrove. 

North, F. J Stourbridge. 

North, W Stourbridge. 

Parker, G Oakengates. 

Parlby, W Hereford. 

Parsons, W Atherstone. 

Paterson, B. O Gheltenham. 

Peaty, H Burslem. 

Poole, G. P Sutton, Ghesbire, 

Bamsden, F. L Burton-on-Trent. 

Beeves, J. S Bilston. 

Simpson, P Bugby. 

Smith, B. W Smethwiok. 

Stevenson, F. W Sheffield. 

Taplay, H Stoke-on-Trent. 

Taylor, G Derby. 

Tew, W. T Warwick. 

TindaU,J Walsall. 

Ward, J BrierleyHiU. 

West, J Manchester. 

Winstanley, G Goventry. 

Winstanley, W NewcasUe-under-Lyme. 

Woodall, H Llandudno, N. Wales. 

Young, J Etruria. 



NORTH BRITISH 

ASSOCIATION OF GAS MANAGERS. 



{rutilntt. 

ROBERT ROBERTSON, Bkthgkte. 

(PuuDiMT for 1891-92: Adam UftoPhenon, Eid:eklcl7. 

Viu-fruibenU. 
T. D. HALL, LfontroM. 
WILLUM KEY, Gla^ow. 

Sonmnttie. 

Q. R. mSLOP, Paisley. 

J. M'ORAE, Dundee. 

J. U'GILOHRIST, Dombuton. 

LEVI HONE, UurhiU. 

A. BUITH, Aberdeen. 

Sfttsttexn Bnli Steaaitrer. 

ROBERT B. OABLOW, ArbrMtb. 
R. B. MAIN, aiMgow. 

•rtrtaoiit ^etnbtn. 

AdAtn, J. PollokahawB. 

Alexander, D Edinbnrgh. 

AndeiBOo, A. M Weet WemyBS. 

BoUantyne, J Botheray. 

Baxter, B Halifax, Nova Sootia. 

BeU.A Dalkeith. 

Bell, A., jou Peebles. 

Bell, W BlairRowrie. 

Bett, J Auehtermuofatj. 

Black, J Newport, Dundee. 

Bloek, J North Berwick. 

Blaok, S Alaxandria, N.B. 

Blaii, W. Haddington. 

Blyth, T Eingskettle. 

Bojd.T. Lennoitown. 

Brenmar, J Lima, Pern. 

Brown, J. K Callao, Pern. 
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Carlow, B. S Arbroath. 

Carmichael, J Barrhead. 

Chalmers, W Alva. 

Cheyne, D Mountain Ash. 

Cheyne, W Briton Perry, 8. Wales. 

Gowie, B Tillicoultry. 

Carrie, W Eilinaleolm. 

Dalzell, T. A Anstruther. 

Dean, B. L Johnstone. 

Dick, J Eincardine-on- Forth. 

Donaldson, J Camboslang. 

Dow, A. C. B Linlithgow. 

Easson, 1 Wolverhampton. 

Eastwood, C Linacre, Liverpool. 

Edwards, W Benton. 

Ewart, W Annan. 

Foulis, W Glasgow. 

Fullarton, J Motherwell 

Galbraith, W Airdrie. 

Gemlow, J Cupar. 

Gibb, A Newry. 

Gibb, J Blantyre. 

Gillan, A. L Portsoy. 

Hall, J St. Andrews. 

Hall, B — 

Hall, T. D Montrose. 

Henderson, J Saltcoats. 

Hep worth, J Carlisle. 

Hislop, G. B Paisley. 

Hislop, L Uddingston. 

Hourston, W Kirkwall. 

Innes, P Glasgow. 

Ireland, J Tayport. 

Jeffrey, D Kirkintilloch. 

Johnston, J Hamilton. 

Jones, C. £ Chesterfield. 

KeiUor, G Nairn. 

Keith, D Barrhead. 

Kellie, H .• Busby. 

Key, W Tradeston, Glasgow. 

King, J Bo'ness. 

Laing, W Dysart. 

Law, W Gorebridge. 

Learmont, J Milngavie. 

Leitch, A Baillieston. 

Lighbody, T — 

Linton, F.T Leith. 

Macdougall, V Banff. 

Mackay, J Peterhead. 

Mackenzie, W Donfermhne. 

MaoPherson, A Kirkcaldy. 

M*Crae, J Dundee. 

M*Cubbin, J Port-Glasgow. 

M*Donald, J Denny. 

2 o 
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M*Ewezi, J Gourock. 

M'Gilchrist, J Dnmbarton. 

M'Eechnie, D Dawsholm, Glasgow. 

M*Eerraoher, W. H Lesmabagow. 

M*Nair, J Wishaw. 

Malam, G Damfries. 

Manwell, J Dalmamock, Glasgow. 

Matthews, J Fraserburgh. 

Mitchell, D Newbattle. 

Mitchell, B. .' Edinburgh. 

Monk, L Peebles. 

Myers, C. P Kirriemuir. 

Myers, G. T Broughty Ferry. 

Napier, A Crieff. 

Niven, D. C Calcutta. 

Page, J Strathmiglo. 

Peattie, W Dunblane. 

Quigle^, A. G Penicuik. 

Beaddie, B Leven. 

Beid, J. U Calcutta. 

Benfrew, J Langbank. 

Bobb, J Bilson, Gloucester. 

Bobertson, D Dunoon. 

Bobertson, B Bathgate. 

Bobson, W Selkirk. 

Bosie, J Wick. 

Boss, A Burntisland. 

Boss, G Stonehaven. 

Boss, B Dungannon. 

Butherford, H Aberlady. 

Saunders, B Lima, Peru. 

Scott, A Galashiels. 

Scott, A Markinch. 

Scott, F Kelso. 

Scott, J. P Bridge of Allan. 

Scott, W Blantyre. 

Sellers, C York. 

Simpson, J Bellshill. 

Skea, J Kinross. 

Smith, A Aberdeen. 

Smith, J Bosewell. 

Smith, J Hawick. 

Smith, W Ayr. 

Smith, W Helensburgh. 

Somerville, J London. 

Steven, D Pittenweem. 

Stewart, P Stranraer. 

Stewart, S Greenock. 

Stewart, T Larkhall. 

Stiven, D St. Thomas, West Indies. 

Stormonth, T Mid Calder. 

Stormonth, W. S Coleraine. 

Taylor, G Jedburgh. 

Taylor, W Elgin. 
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Taylor, W Forres. 

Terrace, A Laaswade. 

Terrace, J> Middlesbrough. 

Terrace, J. B Brechin. 

Thomson, J Inverness. 

Thomson, W Masselbargh . 

TumboU, J Lauder. 

Valon, W. A Bamsgate. 

Vass, J> Portobello. 

Waddell, A Newtownards. 

Walker, A Irvine. 

Walker, A. B Spittal, Berwick. 

Watson, A. C Callander. 

Watson, P Stirling. 

Watson, P. B Grahamston, Falkirk. 

Whimster, J Armagh. 

Whimster, T Perth. 

Whyte, J Seaham Harbour. 

Wilson, A Dawsholm, Glasgow. 

Wilson, T Coatbridge. 

Win ton, A Grangemouth. 

Young, A Inverurie. 

Toung, A Newton-on-Ayr. 

Young, A. C Auchterarder. 

Young, W Peebles. 

Yum,A AUoa, 

Auchterlonie, J., St. Andrews. M*Crae, W., Dundee. 

Cameron, J., jun., Glasgow. Mackie, W., Greenock. 

Donald, S., Dalmamock. Masterton, A., Edinburgh. 

Duncan A., Glasgow. Miller, W., Dundee. 

Easson, D. Perth. Buxton, W*, Arbroath. 

Edwards, W. A., Brechin. Smith, A., Glasgow. 

Eincaid, J., Diunbarton. Stewart, W., Brechin. 

Love, G. B., Paisley. Whyte, W., Kirkcaldy. 

Adamson, J. C Airdrie. 

Anderson, J., jun Buenos Ayres. 

Blaokie, D Edinburgh. 

Brig^, W Arbroath. 

Brodie, W Paisley. 

Brown, A Glasgow. 

Brown, J Glasgow. 

Brown, T New Cumnock. 

Brown, W. S Glasgow. 

Cameron, A Glasgow. 

Cameron, B Bathgate* 

Carlow, C Leven. 

Oowan, W. H Edinburgh. 

Creeke, B. W. B Leven. 

Darling, G. E Glasgow. 

Dobbie, J Leith. 

2 c ^ 
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Donald, J. F JohnstoDe. 

Donald, J Paisley. 

Donald, W Paisley. 

Dmmachie, J Glenboig. 

Galloway, B Pollokshaws. 

Goldie, J. • • Glasgow. 

Gray, J PatlSiead, Cumnock. 

Griffiths, A Bonnybridge. 

Head, J London. 

Hunter, B Glasgow. 

Hurll, P Glasgow. 

Kerr, A Glasgow. 

Laidlaw, B Glasgow. 

Mackay, A Edinburgh. 

Macpherson, D. D Manchester. 

M*Ara, A Glasgow. 

M*Crae, A *. . Monifieth. 

M*Gulloch, J West Calder. 

M*Eelvie, J Edinburgh. 

MacLeod, W Glasgow. 

Main, B. B Glasgow. 

Milne, Jas Edinburgh. 

Milne, John Edinburgh. 

Morrison, J Dalkeith. 

MungaU, H Cowdenbeath. 

Nasmyth, A. H Crossgates, Fife 

Nelson, D. M Glasgow. 

Orr, B Glasgow. 

Paul, G Edinburgh. 

Paul, J Edinburgh. 

Bobinson, T Glasgow. 

Spencer, A Glasgow. 

Stewart, A Glasgow. 

Sutherland, B. M Falkirk. 

Walker, Hugh Ayr. 

Walker, John Ayr. 

Walker, James Glasgow. 

Wilson, J Glasgow. 

Wood, J Glasgow. 

Wood, W Glasgow. 

Young, J Glasgow. 

Toung, J Glasgow. 

UmatBXJl IRembers. 

Bray, George, Leeds. 

King, Walter, London. 

Macadam, Dr. Stevenson, Edinburgh. 

Peebles, D. Bruoe> Edinburgh. 

Bobb, J., Haddington. 



NORTH OF ENGLAND 

GAS MANAGERS' ASSOCIATION. 



B. WALLIS, Esq., J.P., South Shields. 

Holt* SftccttBxji antr (Kreosttrer. 

WILLIAM HABDIE, Newoastle-on-Tyne. 

(tammttu. 

D. TEBBACE, Middleshroagh. 
W. HABDIE, Jan., Tynemoath. 
G. SELLEBS, York. 
W. J. WABNEB, Soaih Shields. 

Jlttlkit0ir. 
JOHN H. PENNET, South Shields. 

Airth, W Morpeth. 

Allan, G. A Willington. 

Arkless, B Durham. 

Blackwood, H Sunderland. 

Bower, T West Hartlepool. 

Bowman, W. A Whitburn. 

Brass, B Tudhoe. 

Bridge, B Doncaster. 

Bruce, J Shotley Bridge. 

Bryan, E Beverley. 

Bums, W Sunderland. 

€arr, P Wallsend. 

Cowl^, W Spennymoor. 

€oz, J. n Sunderland. 

Davidson, W. B Tynemouth. 

Eadington, J Blyth. 

Ellison, J. B Hexham. 

Pield, B Bishop Auckland. 

Fligg, M Bedcar. 
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Ford, W Stockton. 

Forrest, T Walker. 

Forsyth, W Ghester-le-Street. 

Hall, J WestPelton. 

Hardie, W Newoastle-on-Tyne. 

Hardie, W., inn North Shields. 

Hepworth, J. Carlisle. 

Holliday, J Carlisle. 

Lees, H Workington. 

Lee, Joseph Haydon Bridge. 

Moodie, B Ghiteshead. 

Nichols, J Darlington. 

Nixon, W Southbank. 

Penney, J. H. South Shields. 

Pettigrew, G Gateshead. 

Biohardson, B. W Harrogate. 

Biohley, M Shotley Bridge. 

Bidley, G Newcastle-on-Tyne. 

BoUo, J Newcastle-on-Tyne. 

Sellers, C York. 

Shaul, E., jan Penrith. 

Smith, E. W Cockermonth. 

Smith, B Leeds. 

Stewart, S Greenock. 

Terrace, D Middlesbrough. 

Tobey, H Malton. 

Trewhitt, T West Hartlepool. 

Tumbull, W Alnwick. 

Walton, J Corbridge. 

Walton, W. E Bishop Auckland. 

Warner, W. J South Shields. 

Whyte, J Seaham Harbour. 

Whvte, W Jarrow. 

Wilkinson, P. H Harrogate. 

Williamson, C. B West Hartlepool. 

Wood, J. H South Shields. 

Woodall, H Llandudno, N. Wales. 

Wright, J Bichmond, Yorks. 

Wyatt, V London. 

JlsBonfttes. 

Armour, L. H Gateshead. 

Ashmore, W Stockton. 

Batey, B. Y Newcastle-on-Tyne. 

Benson, B. S Stockton. 

Bonsor, H — 

Bray, G Leeds. 

Burdon, J Durham. 

Bum, J. H Newcastle-on-Tyne. 

Burrows, H. F London. 

Cameron, A Glasgow. 

Charlton, B. B Newcastle-on-Tyne. 

Charlton, W. A Newcastle- on-T^e. 
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Goates, J Darlington. 

Cowen, J. A. • Blaydon. 

Dempster, A Elland. 

Duncan, J Edinbtugh. 

Forster, I. B Newoastle-on-Tyne. 

Frazer, W Newoasftle-on-Tyne. 

Gibson, F Carlisle. 

Havelook, T Newoastle-on-Tyne. 

Hepworth, J. W Carlisle. 

Heron, CM Edmbnrgh. 

Ingram, W. J Birmingham. * 

Jeffrey, B Manohester. 

Laidlaw, B Glasgow. 

Lancefield, J London. 

Mackay, A. . . ' Edinburgh. 

Mackay, J London. 

M*Allnm, CD Newcastle. 

Main, B. B Glasgow. 

Nelson, D. M Glasgow. 

Pattinson, J Newcasile-on-Tyne. 

Bennoldson, W. M Jarrow. 

Bitchie, J Middlesbrough. 

Boss, J. A. G Newcastle-on-Tyne. 

Sadler, S. A Middlesbrough. 

Bhotton, B South Shields. 

Simpson, J. B Newoastle-on-Tyne. 

Stewart, A Glasgow. 

Thorns, A Leeds. 

Wallace, E. F Trimdon, Durham. 

Wallis, B South ShieldB. 

Walker, W Hexham. 

Watson, J Newcastle-on-Tyne. 

Wilson, A. C ' . . Stockton. 

Woerth, B Stockton. 

Wright, J Stockton. 

Young, J. B Newcastle-on-Tyne 



NORTH OF IRELAND 

ASSOCIATION OF GAS MANAGERS, 



B« BOSS, DuDgannoD. 
(Pbssidbmt for 1891-92: D. M'CaUnin, Omsgh.) 

W. S. 8T0BM0NTH, Coleraine. 

S^tctitax1l Bnh Vreasttrer. 

J. WHIMSTEB, Armagh. 

M. MABTIN, Drogheda. 
G. B. OUTOK, Inohieore. 
D. WILLIAMSON, BaUibay. 
P. J. SALMON, Oalwav. 
G. TODHUNTEB, Ballymena. 
W. WALKEB, Hillsborongh. 

E. 6TEABS, LiBbnm. 

Orbhtftr; IRemberB. 

Clarke, F. J Ballioaaloe. 

Gnmrnioffp, O Ballymoney. 

Dickson, J. B. . . Ballyoastle. 

Donaldson, G Waterford. 

Donnan, B Gootehill. 

Featherstone, W. B Dnndalk. 

Frizelle, T Holy wood. 

Gibb, A Newry, 

Grant, E Athy. 

Hands, T Enniskillen. 

Harrison, B Angbnaoloy. 

Hiokey, H MagherafeJt. 

Eirkham, J New Boss. 

M*Callnm, D Omagh. 

M'Laren, J Warrenpoint 
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Martin, M Drogheda. 

Mearns, A — 

Meams, G. W. . Downpatriok. 

Mearns, J. . . Banbndge. 

Merrilees, B Gastleblayney. 

Miller, W Oookstown. 

Mitchell, A. A Letterkenny. 

Nisbett, J Portadown. 

Kisbett, W Clones. 

Orr, J Monaghan. 

Outon, G. B Inchicore. 

Beilly.T Strabane. 

Bobb, J Ginderford, Glonoesttr. 

Boss, B Dangannon. 

Sahnon, P. J Galway. 

Stears, £ Lisbnm. 

Stormonth, W. S Goleraine. 

Todd, J Limavady. 

Todhnnter, G Ballymena. 

Travers, T Gork. 

Travers, T. P Gork. 

Tully, G. B SUgo. 

Waddell, A Newtownards. 

Walker, W Hillsborough. 

Whimster, J Armagh. 

Williamson, D Ballibay. 

Wynne, W. J Ennis. 

Allan, J., London. 
Bain, J., Glasgow. 
Olark, J. T., Edinbnrgh. 
Gibbons, B., jun., Dudley. 
Hayes, J. T., Liverpool. 
King, W.> London. 
Madcenzie, A., Edinburgh. 
Maopherson, D. D., Manchester. 
Biohmond, £. W. T., Warrington. 
Shimeld, H., Oldham. 
Smellie, A., Glasgow. 



SOUTHERN DISTRICT ASSOCIATION 

ov 

GAS ENGINEERS AND MANAGERS. 



J. METHVEN, Nine Elms. 
(Pbbsidbnt for 1892 : A. Doogall, Tonbridge Wells.) 

IS^onatexn Sttctsiwc^ Bxth Sreasuter. 

J. W. HELPS, Croydon. 

Committee* 

8. W. DUBEIN, Southampton* 

G. LANE, Aylesbury. 

A. MEAD, Ohelmsford. 

W. E. PBICE, Hampton Wiok. 

J. G. WATSON, Lower Sydenham* 

C. WOODALL, London. 

Ex-Officio (Past-Pbesidbnts, under Bule 4). 

T. MAT, Bichmond. 

J. SOMEBVILLE, Bankside. 

J. L. CHAPMAN, Harrow. 

W. D. CHILD, Bomford. 

G. LIVESEY, Old Kent Bead. 

C. E. BOTLET, Hastings. 

D. F. GODDABD, Ipswich. 

C. C. CABPENTEB, London. 
E. PBICE, London. 

Ambers. 

Baker, E Beading. 

Botley, C. E Hastings. 

Brett, B.W Hertford. 

Broadberry, A. E Tottenham. 
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Broadberry, W. F New Soutbgate. 

Broadbeny, 0. E, Waltbam. 

Broadberry, W. H. H Tottenham. 

Brown, A Woodford. 

Browne, A. F Botherhithe. 

Carpenter, G. G Yanxhall. 

Carpenter, S Dorking. 

CarvoBsa, J. H Dartford. 

Chapman, J Ghreat Stanmore. 

Chapman, J. L Harrow. 

Child, W.D Romford. 

Chnroh, J Westminster. 

Cooper, W. R Banbory. 

Couper, R. M Newbury. 

Crei^hton, J Mill Hill, London. 

Davis, J Gravesend. 

Dexter. F. G Wantage. 

Doogall, A. Tonbridge Wells. 

Dongall, J. S Boston. 

Dorkin, S. W Southampton. 

Eldridge, J Oxford. 

Farrand, C Balham. 

Folkard, C. W Bournemouth. 

Gandon, C Crystal Palace DiHtrict 

Gandon, J Smyrna. [Gas-Works. 

Gamett, G Ryde. 

Goddard, D. F Ipswich. 

Good, R Carshalton. 

Green, B Mitcham. 

Grimwood, G. W Sudbury. 

Hamilton, H Chertsey. 

Hammond, J Eastbourne. 

Hastings, C. W London. 

Helps, D. H Croydon. 

Helps, J. W Croydon. 

Herring, R. Dover. 

Hicks, W. G Ascot. 

Humphiys, N. H Salisbury. 

Hunter, J Plumstead. 

Lrving, D Bristol. 

Jollioe, J. T Ipswich. 

King, C High Wycombe. 

Lane, G Aylesbury. 

Latohford, W. J Broadstairs. 

Legg, H Heme Bay. 

Linging, F. E Norwich. [Works. 

Livesey, F South Metropolitan Gas> 

Livesey, G Tunbridge wells. 

Martin, T. H Bamet. 

May, T Canterbury. 

May, T., jun Richmond. 

Mead, A Chelmsford. 

Methven, J Nine Elms, London. 

Mitchell, A Bury St. Edmunds. 
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Mitchell, H. Homsey. 

Morton, J Ashford, Kent. 

Morton, B London. 

Nixon, T.H Old Kent Boftd. 

Onslow, A. W Woolwich Arsenal. 

Packham, H. F Kingston-on-Thames. 

Parlby, W. Hereford. 

Penny, S Uxbridge. 

Phillips, A. F St. Albans. 

Price, E London. 

Piice, T Hampton Wick. 

Price, W. E Hampton Wick. 

Bitson, T. N Jersey. 

Boggles, C. F Leighton Buzzard. 

Smallbone, F Hoddesdon. 

Smith, J Smibnry. 

Smythe, H Maidstone. 

Somerville, J South Metropolitan Oas- 

Stevenson, S. E Montreal. [Works. 

Syms, W Bochester. 

Temblett, S Andover. 

Thomas, B. P Ware. 

Thorman, J West Ham. 

Tysoe, J East Ghreenwich. 

ViJon, W. A Bamsgate. 

Wadeson, J Windsor. 

Watson, J. C Lower Sydenham. 

Webb, T Egham. 

West, J Manchester. 

White, T. W. B Sherborne. 

Wilson, Lewes. 

Wilton, J Silvertown. 

Winter, A. F. Sevenoaks. 

Wood, W Walton-on-Thames. 

Woodall, Palace Chambers, West- 

Woodwaurd, W Bromley. [minster. 



SOUTH-WEST OF ENGLAND DISTRICT 

ASSOCIATION OF GAS MANAGERS. 



S. W. DUBEIN, Soathsmpton. 
(Pbbsidsnt for 1892 : D. Ir^g, Bristol.) 

E. C. BILET, Swindon. 

Honorary Stuxttaxn anb treasurer. 

N. H. HUMPHRYS, Salisbury. 

J. H. SILGOX, Pembroke Dock. 
W. DAVIS, Poole. 
S. BABE, Qodalming. 

Nbw Mkhbers op CovMrrtER fob 1891-92. 

J. NICHOLLS, Crewkeme. 
W. PARLEY, Hereford. 
F. OSMOND, Dorchester. 

W. HIGGS, Basingstoke. 

Ashton, B Barnstaple. 

Bark, 8 Godalming. 

Bennett, W. C Tiverton. 

Bennett, C. V Wells. 

Beynon, R Torqaay. 

Brace, W Monmouth. 

Brink worth, W. H Chippenham. 

Budd, W Melksham. 

Copp, W. L Watchet. 

Cornish, J. II Brid^ater. 

Daniel, A. Y Portishead. 

Davis, W Poole. 
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Dexter, F. G  Winchester. 

Durkin, F '..*.... Sonthampton. 

Durkin, S. W Southampton. . 

Ely, J Abingdon. 

Farrand, F. F. . . . , Ryde, Isle of Wight. 

Faulkner, J G. W. By., Swindon. 

Faulkner, W Bomsey. 

Gamett, G Ryde, Isle of Wight. 

Giles, T. Bridport. 

Gough, J. G Calne. 

Gravett, H Bradford-on-Avon. 

Gray, J. H Weston-super-Mare. 

Griffin, J Fareham. 

Hardick, T Salisbury. 

Harris, F Barry. 

Higgs, W Basingstoke. 

Hopper, J. H Glastonbury. 

Howell, E Yeovil. 

Humphiys, N. H Salisbury. 

Ineson, J. S Ventnor, I. of W. 

Irving, D Bristol. 

James, J. D Ezmouth. 

Jervis, J. J New Swindon. 

Eilminster, W. £ Truro. 

Livesey, D. T Aldershot. 

Lloyd, E. J Guildford. 

Lowe, J Weymouth. 

Lowe, W Weymouth. 

Lyon, J. H Cosham. 

Newman, J Sandown, I. of W. 

NichoUs, J Crewkeme. 

Osmond, F Dorchester. 

Padfield, W. A Exeter. 

Parlby, W Hereford. 

Phelps, Joseph Marlborough. 

Beed, J Newport, I. of W. 

Biley, 13. C G. W. By., Swindon. 

Bobb, J Ginderford. 

Sainsbuiy, H Trowbridge. 

Sapey, E. D Horsham. 

Shepherd, H. Old Swindon. 

Silcox, J. H Pembroke Dock. 

Stagg, W Bristol. 

Stallard, G Havant. 

Stone, T We3rmouth. 

Tall, J Dartmouth. 

Taylor, F. C ShankUn. 

Temblett, S Andover. 

Thomas, A West Gowes. 

Thomas, J Bodmin. 

Thomas, P Wellington. 

Tinney, W. U Winchester. 

Townsend, H Plymouth. 

Turner, F Chard. 
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Vinoe, F Trowbridge. 

VinoeBt, H. F ». Frome. 

Vinflon, W. E. Gloacester. 

Walker, G  . Wantage. 

Walker, W. A Worthing. 

White, T. W. B Sherborne. 

Willey,H.F Exeter. 



